



Engineering 


AT fe 109 
Founded 1874—Fifty-Two Years of Service i 5 Library 


April 3, 1926 Price Twenty-five Cents Per Copy 





Thirty si: years experience. 
hg One sirong tie connecting the 

transi.mer and the last one~- 
“Acontinuc s policy of Thonest value 


The Pac rd Electric Company 


ena 


Pe % em 
4 ' hah 


T 


(2 
Ta Lard. is never seen, except on goods of honest Value 








ELECTRICAL WORLD VOL. 87, No. 14 


YOUR NETWORK 


is easy and economical to sectionalize 


when equipped with METROPOLITAN 
SUBWAY SECTIONALIZING UNITS 


SLPV/CES 


—e 


SLR VICE 


SLCONDARY MAINS 


| SECONDARY MAINS 


Wiring diagram of 


in- 
stallation, The neutral 
wire of the three wire 


secondary is not shown 
to avoid confusing the 
drawing. The neutral con 
nections are tied in solid, 





O/STIT/BUT OF LOA 


METROP OLS TAIN 
SECTIONAL 12/NVG UNIT 
CA7 NO 2133 


THE UNIQUE FEATURES 
OF THIS EQUIPMENT ARE: 


1. They are watertight—rubber 








gaskets, lead floss packing, and 
air bell action account for that. 


2. Porcelain construction eliminates 


manhole are all that is required 
and the light weight is a great 
advantage. 


7. There is no danger of dropped 
possibility of grounds. tools causing “shorts.” 
vm ri ; a 7 ae! des “1 
4 3. By removal of individual covers 8. Permits sectionalizing and _pick- 
-_  ateneneet quick operation is possible. ing up load when alive. 
‘amen : . . . 9. Design of its permits the 
OPOLITAN : 4. And services are easily discon- I pat ot a pr permits : 
: et ea ° separatic OL: »s to the 
MET ee Devices 4] nected by the loosening of a screw Tith - h the a oe tC 
= Je A ae : : width é ; 
© {Ake SA or the pulling of a switch blade. Ee ee 
~ % % . . . 
; ajewAY ‘ ai : 3 10 Installation of Metropolitan Sec- 
b SAN ALIZING A 5. Eliminates splices and wiped . _ es ‘we 
SECTION Ts A se ; tionalizing Units is paid for by 
UNITS , A joints, for cables are calked in ie 
: 44 : one case of trouble where old type 
st recesses with lead floss. eee 
, of distribution boxes are use 
5 6. Extremely low cost of installa- with its costly cutting of cables 
; tion; two bolts in the side of the and long interruption to service. 
: 3 


war? 


ORPORATION 


. 
yrAN DEY Kee 
xg ATLANTIC av 


yserROPOH Ent 


fewer © % 


wnat 
eg 6 wae 


—? 


eu xe 
puree 
seoet nneue™ 3 
rr 
Tenmen os 


ee ee 


Units. 


METROPOLITAN DEVICE CORPORATION 
1250 Atlantic Avenue, Brooklyn, N. Y. 


Gentlemen: Please send 16-page catalog describing Metropolitan Subway Sectionalizing 




















AS COON \S YOY AN \ a \ 
\\ ) \ \ N \ \\ OX 
‘NA f N , 


\ \ 
VIN IU 


Published by McGraw-Hill Publishing Company, Inc. 


W. H. ONKEN, JR. 
Editor 













VOLUME 87 New York, Saturday, April 3, 1926 Numser 14 





Debt of Engineering to 
Edward Dean Adams 


HE award of the John Fritz medal to Edward Dean 

Adams this week is of special significance to the 
electrical industry. He is the sixth man connected with 
the profession to be thus honored. While Bell, Edison, 
Thomson and Marconi were cited chiefly for their inven- 
tions and Kelvin for his work in cable telegraphy and 
other scientific attainments, Mr. Adams has received 
the medal “for great achievement as engineer, financier, 
scientist, whose vision, courage and industry made pos- 
sible the birth at Niagara Falls of hydro-electric power” 
—not that there were no hydro-electric plants in exist- 
ence before that at Niagara Falls, but because there the 
generation and transmission of multiphase alternating 
currents on a large scale was first successfully demon- 
strated. Seldom indeed has an engineering problem 
been approached more resolutely and with such 
thoroughness as was the original development at 
Niagara Falls. It seems incredible now that only 
thirty-five years ago a group of international engineers 
of eminence should have seriously considered com- 
pressed air and water under pressure in preference to 
electricity for transmitting power. But the industry, 
which is still very young, was at that time only in the 
gristle, as it were, and had not yet grown into the bone 
of a recognized art. 

Mr. Adams and his business associates were faced 
with a problem as serious as that which confronted 
Julius Cesar at the Rubicon. Like him they crossed, 
hazarding their reputations and their fortunes on the 
outcome. What followed is a matter of history in the 
contemplation of which Mr. Adams can take great 
pride. It is given to few men to blaze new trails, to 
plan and to complete a great project, and to live to see 
the fruits of their labors increased a thousandfold. The 
engineering profession recognizes the great contribu- 
tion he made in developing Niagara Falls and is proud 
to do him honor because of it. 





Utilities Active in Investment Market 


yEW financing in the first quarter of 1926 by the 
electric light and power companies of the country, 
including stock, bond and note issues, totaled $331,314,- 
442. While this figure falls short of that recorded for the 
Same period of 1925 by approximately $36,000,000, it 
must be remembered that $80,000,000 of last year’s total 
was supplied by the Consolidated Gas Company of New 
York and its subsidiary, the New York Edison Company, 
In two bond issues brought out in February. January 
Started the 1926 activities with a total of $168,233,242, 
and February followed with a slump to $55,100,000. A 
recovery occurred in March, when the central-station 
Companies raised $107,887,200, though more than one- 
third of this sum was contributed by the Philadelphia 
Electric Company in a single offering of $36,000,000. 





The amount of money used for refunding purposes 
during the quarter is meager in comparison with the 
substantial funds that are to be devoted to carrying out 
the extensive expansion program of the central stations. 
A fact worthy of note is the facility with which the elec- 
tric service companies are borrowing money at low 
rates. Some few years ago the average rate was 8 per 
cent. Last year it had dropped to about 6 per cent, and 
present indications point to at least a continuance of 
this ease if not a further drop during the current year. 
This tendency—significant of the improved financial 
status of the electric light and power companies in 
banking circles—together with the healthy conditions 
reflected in the annual and monthly reports being issued 
at the present time, is certainly conducive to confidence. 





Salvaging Steam-Plant Investment 


HE high rate of obsolescence of steam turbines is 

one of the most striking facts in modern power- 
plant development. C. F. Hirshfeld’s comment upon 
this before the Technical Section of the New England 
Division, N.E.L.A., last week in Boston threw into 
sharp focus the economic background of present trends 
in design, especially with regard to the use of extra- 
high steam pressures. Mr. Hirshfeld pointed out that 
recent studies show an average operating life of about 
five and one-half years for turbines over a plant life 
of fifteen years, owing to the rapid development of units 
of increased efficiency and size and the more or less 
complete retirement to the reserve ranks of machines 
which but a few years since represented the last word 
in development. Growth of taxation is also putting 
heavier financial pressure upon plants built on valuable 
land. For such reasons, the speaker said, designs based 
on practice at the new Edgar station at Weymouth, 
with their use of steam pressures of the order of 1,200 
pounds, offer a more promising solution of the problem 
of “salvaging” steam equipment investment than the 
selection of “straight” pressures of the order of 500 
pounds. 

Physically, the equipment of many of these estab- 
lished stations does not wear out, and by the super- 
imposing of high pressures in co-ordination with the 
older apparatus, such as 1,200 pounds on a relatively 
old station running at 200 pounds, “new life can be put 
into the old dog,” as it were, and the investment kept 
busy over a considerably greater period than if the 
original steam-pressure units had not been  sup- 
plemented by the higher-pressure equipment. Mr. 
Hirshfeld performed a real service in calling attention 
to the fact that in many cases inadequate reserves have 
been set up to meet the obsolescence of steam turbines, 
and it will be well worth while for power-plant en- 
gineers henceforth to analyze more actively the possi- 
bilities of high-pressure and lower-pressure equipment 
co-ordination along the lines indicated in his observa- 
tions at Boston. 
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High-Intensity Show-Window Lighting 


T IS well known that many materials fade or other- 

wise deteriorate under the influence of natural light 
and accompanying radiations. However, not until high- 
intensity show-window lighting began to get under way 
recently was much suspicion in this respect directed 
against artificial light from tungsten filaments. In 
fact, in certain museums where natural light faded 
the plumage of birds, delicate paintings and other valu- 
able objects artificial light has been substituted as a 
safeguard. Besides such evidence there are scientific 
reasons for assuming that light and accompanying 
radiations from tungsten filaments are not nearly so 
effective in fading materials as equivalent quantities 
of daylight energy or even of equal intensities of 
illumination. Nevertheless, actual tests under condi- 
tions found in show windows were not available until 
M. Luckiesh and A. H. Taylor recently completed an 
extensive research. 

The intensity of natural illumination in show win- 
dows is commonly of the order of several hundred foot- 
candles. Heretofore 50 foot-candles has been considered 
a fairly high intensity of artificial illumination. How- 
ever, in order to eliminate the annoyance of images 
reflected from the plate glass in the daytime, Harrison 
and Sturrock found that 150 to 500 foot-candles was 
commonly necessary. In the fading tests mentioned it 
was found that for equal intensities of illumination 
the sky light faded materials in general about three 
times as much as did artificial light from tungsten 
filaments. Furthermore, it was found that for a group 
of ordinary ribbons no serious fading took place in 
120 hours of exposure under 500 foot-candles of tung- 
sten light. Fifty per cent of the specimens tested 
required from three to eight times the hours of 
exposure to this intensity of tungsten light that they 
required for equal fading under sky light of about 
the same intensity of illumination. 

Of course, few dyes are absolutely permanent, so that 
most dyed materials will fade more or less under suffi- 
cient exposures to light and accompanying radiations. 
However, it has been shown that one may not expect 
as much fading from 500 to 1,000 foot-candles of tung- 
sten light as from the daylight illumination which is 
commonly encountered in show windows. 





The Absurdity of Talking Saturation 


T IS a strange thing that so many central-station 

men continue to talk about saturation in household 
electrical appliances. For example, the general man- 
ager of a progressive central-station company in the 
Middle West, when referring to this subject recently, 
said: “We have not reached any definite conclusions. 
There must be a saturation point in the absorption of 
energy-using devices by residence customers, but that 
saturation point, while fixed at any one time, is con- 
tinually changing. It is influenced by such factors as 
reductions in rates for energy, reduction in cost of 
appliances, development of new devices and improve- 
ment in the standards of living—that is, improvements 
in the general state of prosperity—and, finally, the 
education of customers as to the usefulness of these 
appliances. This last factor could, no doubt, be influ- 
enced by intensive sales methods, but it is doubtful if 
the others could be materially changed.” 

Why do electrical men talk about saturation when 
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they are facing a market that is growing more rapidly 
right now than they are supplying it? Ultimately there 
will be in the industry the vision of complete household 
equipment, but today it is but toying with the market. 
At the present time there are added, say, a million more 
homes to the lines each year, but how many of these 
homes are completely electrified? Almost none. 
Saturation is so far ahead that the present generation 
will never see it. 

And what is saturation, anyway? The sewing- 
machine industry reached practical market saturation 
forty years or more ago and has been growing ever 
since. So it will be with the electrical industry. Sales 
of appliances will grow steadily in volume, and prices 
will come down with quantity as they have with bicycles 
or anything else. Residence consumption and load fac- 
tor will improve, and rates for service will also be 
reduced. And each time either element of cost comes 
down sales will be tremendously stimulated. It is 
always so. Moreover, these appliances will gradually 
win acceptance as standard household equipment, and 
the extent of installations will grow and grow as new 
appliances are introduced to serve new purposes. Inven- 
tion will not cease and the popularity of good things 
will continue to increase. 

How can one talk of saturation when the industry has 
not really started yet to do its selling job? Saturation 
would mean every home completely equipped. When 
that day comes annual sales of electrical appliances will 
be larger than the most ambitious dreams of today. 








Engineering Jobs Grow Larger 
and Harder 


NGINEERS smile when they hear repeatedly that 

all the engineering problems in the electrical indus- 
try have been solved. They realize that in spite of the 
great engineering accomplishments on record there re- 
main more engineering problems of first magnitude to 
be solved today than ever before. These have arisen 
because the industry has become larger and more com- 
plicated and because performance standards have been 
raised. 

Utility executives order engineers to build large sys- 
tems to give economical and absolutely reliable service. 
They consolidate properties and think the financing and 
management problems are extremely difficult and impor- 
tant. Only the engineer knows what it means to build 
a reliable service system which includes long overhead 
lines exposed to the elements and to physical hazards 
of every description and which necessitates many power 
plants ready to pour energy in enormous quantities 
with the speed of light into any weak spot that de- 
velops. The engineer realizes that the attainment of a 
hundred per cent service reliability under these condi- 
tions presents a very difficult problem. 

All engineering equipment has limitations viewed both 
as individual pieces of apparatus and as an assemblage. 
Not all the fundamental scientific information about 
lightning, dielectrics, transients and other phenomena 
has been applied. There still remains a great deal 
to be done to develop new and adequate equipment for 
use on new types of systems brought about by the rapid 
increase in utility loads, the adoption of higher voltages 
and the increased complexity of networks. Added to 
these physical and scientific problems the utility eng!- 
neer has to determine plans for system developments 
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which will care for the expansion of the territory 
served, the enormous increase in load density annually 
and the rapid improvements that may be anticipated in 
equipment and methods of operation as the art expands 
and develops. 

The electrical engineer in large industrial establish- 
ments is equally busy in the solution of bigger and 
harder problems. Mass production and high-quality 
production introduce refinements in electric applications 
and new electrical apparatus which he must consider. 
He must master electric heating; he must know electro- 
chemical processes; he must know the characteristics of 
the many types of motors and starters; he must become 
a specialist on electrical controls, lighting and signals, 
and he must plan his electrical system to get the best 
service at a minimum cost of production. 

Engineers are busy men—so busy they have not told 
their troubles publicly—but they have their problems 
and concentrate their efforts in their characteristic way 
to arrive at solutions. Quietly they continue to delve 
and to build, that electric service may meet the chang- 
ing needs of civilization. 


Welcome to the 1926 Graduating Class 


N A FEW weeks several hundred young college 

graduates will join the ranks of the electrical indus- 
try as engineering apprentices, operating subordinates, 
construction men, salesmen, draftsmen and so forth. 
Before they join they will receive plenty of general 
advice from robed and bespectacled gentlemen who will 
shake their fingers at them, quoting Emerson and 
Shakespeare, and from paid chaplains, who will pray 
that the young souls may be spared the evil temptations 
of the hardened world. So it is not necessary to add 
any more advice or to threaten the timid youths with 
dire disasters if they do not make good at once, if 
they do not find their right places in a few weeks, 
if they open a wrong switch or tell a customer that 
hysteresis loss helps to keep the motor cool. 

The electrical profession and industry welcomes 
future coworkers in the family and wants them, 
first of all, to like the fraternity such as it is. The 
vocabulary of some of the members perhaps is not so 
large as it ought to be, and the necessity of keeping 
the “juice” on the lines at all times may force them to 
short-circuit some of the longer rules of etiquette with 
meaningful monosyllabic words. Yet, withal, their 
hearts are in the right place, and they know full well 
how a young man feels in a large, strange organiza- 
tion, with rule cards, passes, requisition slips, “no 
admission” signs, suspicious guards, time clocks, roar- 
ing machinery, hard-boiled “practical” bosses, dingy 
cowntown boarding houses, and other things that stand 
in such glaring contrast with vine-covered halls of 
learning, benevolent professors and other features of 
college life—familiarity with which comes mostly from 
musical comedies. 

_ When the first period of bewilderment and dejec- 
tion, longing for home cooking and for “her” is over, 
our future young associates are invited to try the 
bracing remedy which many of their predecessors have 
found to work so well. This is, of course, self-forget- 
fulness in work, otherwise known as collective con- 
Sclousness. They should taste the joy of so merging 
into the organization with which they are connected, 
80 genuinely feeling that the company’s problems are 
also their own, that their lives will become full of a 
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great social significance impossible for a detached 
human being. Just for a short while they should for- 
get themselves and plunge in, so as to get the full meas- 
ure of the wonderful spirit of the electrical industry. 
It is a safe prediction that when they emerge again 
this spirit will live with them forever and they will 
find that they have joined an industry in which serv- 
ing a particular organization well is identical with 
serving the highest ideals of humanity. 


More Data Needed on Machine 


Insulation 


HE great progress which has been made in the 

quality of the insulation of high-voltage cables and 
in the study of dielectric losses and changes in power 
factor has led to the suggestion that this method of 
study might with profit also be extended to the insula- 
tion of generators, transformers and line insulators. 
In a paper presented to the international conference 
on large electric systems in Paris last summer H. S. 
Hallo presented some interesting results of a series 
of investigations of the power factor of the insulation 
of transformers and of various types of machines. The 
results are very striking in that they show in many 
cases the typical breaks in the power-factor-voltage 
curves that are commonly observed in cables. Moreover, 
some of the values of power factor are astonishingly 
high, ranging for a certain potential transformer in 
the normal voltage range, between 0.28 and 0.37 at 
temperatures between 15 deg. and 50 deg. A certain 
3,000-volt generator showed an increase of insulation 
power factor from 0.17 to 0.19 within its normal voltage 
range. 

Of particular interest, however, is the break which 
is found in many of the curves and the rapidly ascend- 
ing power factor beyond these breaks. In a number 
of cases the break is found below the rated voltage 
of the machine. In the case of cables these breaks 
in the power-factor curve are commonly attributed to 
ionization or other cause of deterioration, which is 
recognized as a dangerous condition indicating limited 
life. The obvious conclusion is that the same conditions 
which obtain in the high-voltage cables are also present 
in many cases in transformers, rotating machines and 
the like, and, further, that a systematic study of the 
insulation of this type of equipment would probably 
result in increased reliability and longer life. The 
paper also describes methods by which such studies 
may be made to best advantage. A careful comparison 
is made of the sources of error and the relative ad- 
vantages of several of the better-known methods of 
measurement of dielectric loss at high voltage, namely, 
the electrodynamometer, the quadrant electrometer 
wattmeter and the high-voltage bridge of Schering. 
The conclusions are that the electrodynamometer 
method suffers badly in the matters of sensitivity and 
inherent likelihood of error, that the quadrant elec- 
trometer is limited to certain special cases and that 
the Schering bridge possesses marked advantages over 
other methods. As is well known, all of these methods 
require a high degree of elaboration in the matters 
of high-voltage condensers, electrostatic screening, 
sensitive recording instruments and the like. It is, 
therefore, interesting to hear of a proposal for taking 
one of these methods into a shop or power station for 
the rapid determination of the conditions of the insula- 
tion of transformers and machines. 
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A Completely Electrified Pipe Line Dredge 


HE Diesel-electric dredge Clacka- 
mas, operated by the Port of Port- 
land (Ore.), is the finest piece of 
equipment of its kind ever built and 
represents a big stride forward in the 
application of electric drive to dredg- 








No. 1. General view of the 
Diesel-electric dredge Clackamas, 
showing some of the electrically 
operated dredging equipment. 





No. 3. Two six-cylinder, 900- 
hp. Diesel engines which are 
direct connnected to two 610-kw. 
generators. 


ing operations. The Port of Portland 
has an immense dredging program in 
its harbor development scheme and the 
Clackamas is the fourth dredge to be 
placed in operation, the three others 
being smaller steam _ turbine-driven 









dredges using “hog fuel” under the boil- 
ers. Diesel-electric drive was chosen 
for the Clackamas because of its econ- 
omy and flexibility over any other type 
of drive and experience to date has 
justified the choice. 







No. 2. Two of the 
port’s dredges at work 
filing in Guild’s Lake 
at the left for indus- 
trial sites. Copyright 
Brubaker Aerial Sur- 
veys, Portland, Ore. 
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Venting Waterwheels for Efficiency 


When Economical—Limitations and Precautions—Power Output Often Increased—How 
Data to Indicate Best Load Apportionment Are Obtained—Venting 
Methods—Explanation of Effects 


By F. NAGLER 


Hydraulic Engineer Allis-Chalmers Manufacturing Company, 
Hydraulic Department, Milwaukee, Wis. 


gate operation by venting hydraulic turbines. 

Among the advantages have been improvement of 
speed regulation and runner and draft-tube efficiency, 
reduction of gate leakage and turbine vibration, minimi- 
zation of draft-tube shocks resulting from excessive 
vacuum and, incidentally, provision of vacuum for 
power-house cleaning. The practice of admitting air 
into hydraulic turbines was apparently used first 
for the purpose of reducing noise, vibration or slap due 
to excessive vacuum in the draft tube. Its use for 
vacuum cleaning was possibly of earlier origin. Ordi- 
narily the capacity of the vents so used will not seri- 
ously interfere with the economical operation of the 
unit. More recently venting has been utilized to 
increase the operating efficiency of reaction wheels at 
part-gate opening, but for this purpose controlled admis- 
sion of the air to the runner is essential to secure the 
best results. Because the earlier uses of venting are 
more or less well understood, it is purposed to discuss 
chiefly the effect on runner and draft-tube efficiency 
and gate leakage, and to show the advantage of air 
admission when using hydro-electric units as synchro- 
nous condensers. 


G site on advantages have been obtained at part- 


WHEN VALUABLE AND LIMITATIONS 


To determine whether venting is economical or not 
with any particular development, observations can be 
readily and quickly made with the unit operating on the 
governor without being connected with the line and 
ascertaining the gate opening required to produce syn- 
chronous speed witih all vent connections closed, and 
then with them opened varying amounts. This can be 
done with vents at various points such as in the cover 
plate and at the top of the draft tube. If the venting 
permits smaller gate openings, and in the majority of 
cases it will, the conclusion should be that the unit is 
benefited at small loads. The extent to which the gains 
may be effected when loads are put on the unit may be 
ascertained by careful observation of the output at vari- 
ous gate openings. 

Caution should be observed when a hydro-electric 
turbine is vented, since any close-running fit that 
normally operates submerged requires cooling water. 
Usually water-lubricated bearings take their supply 
from a source not affected by the position of the gates, 
but this is not always true of some parts, such as 
clearances around the runner band. One bearing that 
does have to be watched or provided with a separate 
Supply of water is the center bearing of a twin hori- 
zontal center-discharge unit. This bearing is usually 
located on the draft-tube side of the runner and for 
Vented operation should be provided with a separate 
cooling and lubricating water supply directly from the 


flume. This is practically the only precaution neces- 
sary in such operation. 

Benefits from venting are not obtainable with all 
types of reaction runners, nor is it advisable to vent 
runners completely when the draft head is a large per- 
centage of the total and reduction of its weight involves 
a net loss. The ideal limit of venting is that which 
holds the water in the draft tube just below the run- 


ner. Venting is also questionable where the elevation 
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FIG. 1—EXTREME CASE OF VALUE OF VENTING. OPERATING 
CHARACTERISTICS OF A QUADRUPLEX HORIZONTAL 
OPEN-FLU ME TURBINE 


Showing a very extreme case of gain effected by admitting air 
to the runners at gate openings less than 0.5. These curves are 
from very accurate tests for the larger gates. Gate openings D 
and E required for synchronous speed, vented and unvented respec- 
tively, are accurate. Power requirements for synchronous con- 
denser operation vented as at A and unvented as at B are not 
necessarily accurate, as imperfect means were available for 
measuring input to generator. 





of the turbine above the tail-water level does not per- 
mit of the desired air admission. For example, under 
conditions of poor draft-tube efficiency, indicated by a 
reduction of vacuum at large gate openings or very 
low turbine settings, there may be no vacuum available 
for this purpose, in which case venting of the runner 
would have to be done by compressed air. Such a solu- 
tion is not at all unfeasible and there is little question 
that the power that is required for doing so would fre- 
quently be much less than the power gain resulting 
therefrom. 

That the power consumption of a runner operating 
full of water at zero gate opening is appreciable is 
indicated by certain convenient test practices. For 
example, if several units are available in one location, 
an excellent and easily adjusted load can be obtained 
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for the unit under test by placing several units in par- 
allel and closing the gates of all but the test unit. In 
a 13-ft. head plant of four units, one has been nearly 
fully loaded from the three others in this manner with- 
out reversing rotation, but this ratio is rather excep- 
tional. 

The approximate performance of an_ installation 
where the benefits of venting were first noticed is 
illustrated in Fig. 1 and shows an extreme difference 





FIG. 2—-GATE-OPERATED VACUUM BREAKER FOR MEDIUM-HEAD 
VERTICAL TURBINE 
Its rate of opening may be varied by differential spacing of 


holes. The gate opening at which vent is opened may be adjusted 
by the telescopic link E combined with the various holes provided 
in the lever. Noises sometimes produced in vents may frequently 
be reduced or eliminated by running water into them, as for 
example from a cooling coil. 


in power performance between the unvented and the 
vented units. This test was made very carefully, using 
a large-capacity Francis weir and accurately calibrated 
wattmeters. Attention is called to the fact that syn- 
chronous speed is attained at 0.12 gate opening when 
vented as contrasted with 0.2 gate opening when 
unvented. The corresponding gate openings for another 
unit were 0.1 and nearly 0.25 respectively. 

The gate leakage is effected in two ways by venting. 
It is dependent on the area through which leakage can 
take place and on the head forcing water through this 
area. Venting tends to reduce both of these factors; 
the first, because it reduces the head which tends to 
force the gates apart whenever there is no excess of 
“pinch,” and the second, because completely emptying 
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the draft tube cuts just that much off the net head on 
the gate. Both of these factors will tend to increase 
as the draft head becomes a larger percentage of the 
total head. 

Confirmation of the possibility of increasing the 
power output of a turbine generator at a given gate 
opening by venting has been obtained in several plants, 
a fair example of results being illustrated in Fig. 4. 
This curve is presented as showing one of the most 
extensive limits of application of the venting principle. 
It will be noted that the benefits by venting the run- 
ner extend up to 0.5 gate opening and that there is 
quite a measurable 
increase in power up 
to this point, but 
that at larger gate 
openings there is a 
loss of power. 

An example of a 
unit (incidentally a 
modern, large-capac- 
ity unit) wherein 
benefit from a gate- 
operated vacuum 
breaker does not ex- 
ist up to a very large 
gate opening is af- 
forded by Fig. 5. 
However, it will be 
noticed that there is 
a very decided re- 
duction of the gate 
opening at the fric- 
tion load and a pro- 
nounced gain in 
power with zero 
gate opening when 
the unit is operated 


A 37'S) 





as a synchronous 
condenser. For ex- FIG, 3—ONE OF THE SIMPLEST 
A 
ample, careful ob- __ eee vere ; 
‘ Designed to operate from varying 
servations showed draft tube pressures. This is the first 


step beyond hand-operated vents, but 


370 kw. input to the js applicable to turbines or locations 
on the turbines where the vacuum 


generator with the decreases from zero to full gate open- 
vent open and 2,000 _ ing. 


to 2,670 kw. with it 

closed. Repeated observations of the gate openings 
required for synchronous speed, vented and unvented, 
showed averages of less than 0.05 and more than 0.1 
respectively. 

By way of contrast, some very recently and carefully 
made tests on a unit rated at approximately 20,000 hp. 
operated under a head slightly over 300 ft. showed an 
apparent loss of 40 to 60 kw. when the vacuum breakers 
were opened at zero gate openings, indicating improper 
application either in the location or the size. This 
experience is contrary to the general results to be 
expected with reaction runners and is introduced simply 
as bearing on the point and to show the need of more 
extensive data on high-head low-specific-speed runners. 
At half-gate opening this same unit dropped 500 kw. 
when the draft tube was vented by two 13-in. pipes. At 
0.2 gate opening it gained about 50 kw. and at 0.1 gate 
opening about 10 kw. when the vents were opened. 
With no water in the scroll case, the unit required an 
input to the generator of 225 kw. to run it up to speed 
(360 r.p.m.), whereas with the scroll case filled with 
water, it required about 500 kw. This gives some clue 
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to the source and some idea of the extent of losses when 
a runner is operated submerged. 

As economy from venting is intimately connected 
with the general problem of load apportionment between 
units, its effect on the operation of a unit can be shown 
by a change in the characteristic curves of the turbine. 
From an operating viewpoint, the characteristics of a 
hydro-electric unit may best be shown as in Fig. 6, 
although from a design viewpoint and for the purpose 
of studying the effects of any particular phase of oper- 
ation, turbine characteristics are better shown sep- 
arately, based on gate openings, as in Figs. 1, 4 and 5. 

Numerous plants are not tested after they have been 
put in operation, because of interference with operation 
or because of the expense involved in accurately meas- 
uring the water, this being one of the hardest hydraulic 
problems an engineer has to face. However, absolute 
measurement of water is required only when the abso- 
lute efficiency is sought, as in determining whether a 
turbine meets a certain guarantee. Relative measure- 
ment of water, which can be made with little or no 
expense and without interfering with commercial oper- 
ation of the unit, can be carried out quickly in prac- 
tically all plants and the exact shape of the efficiency 
curve obtained. The writer has carried out this work 
frequently within the space of one or two days, utiliz- 
ing the services of only the regular operating personnel. 
This determines the shape, slopes and best point of all 
of the curves; such information is all that is required 
from an operating standpoint. 

The utility of the radial lines on Fig. 6, correspond- 
ing to various percentages of efficiency, was called to 
the writer’s attention by A. T. Hutchins of the Alabama 
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FIG. 4—VENTING VALUABLE UP TO 0.5 GATE OPENING. 
EFFECT OF VENTING SINGLE VERTICAL TURBINE 


these tests are accurate as to the horsepower curve above 
tion load and as to the gate openings D and E required for 
‘ction load with the turbine vented and unvented respectively. 
and B—that is, the power consumption under synchronous con- 
enser conditions—are arrived at indirectly and are not neces- 
ly absolutely accurate, though they are relatively correct. 
tion is called to the crossing of the horsepower curves at 
en 0.4 and 0.5 gate openings, venting showing a decided loss 
this point and an equally decided gain below it. 
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FIG. 5—VENTING NOT AS ADVANTAGEOUS AT LARGER GATE 
OPENING. EFFECT OF VENTING MODERN LARGE- 
CAPACITY HYDRO-ELECTRIC UNIT 


These curves are particularly accurate at or near zero gate 
opening. Direct observations were made of the gate opening 
required for synchronous speed with the wheel vented and un- 
vented as shown at D or E.* The power required for synchronous 
omnes lc, shown at A and B actually measured 370 kw. 
an 2,04 w. 








Power Company, who pointed out their analogy to the 
Willans lines used in steam-turbine analysis to indicate 
the relationship between kilowatt output and the total 
pounds of steam per hour. For water turbines, similar 
lines may be plotted based on the total water consump- 
tion for any given load. For additional utility these 
may be plotted as a series of constant efficiency lines 
based on the rate of flow (that is, the cubic feet per 
second per kilowatt), or all question of rate of flow may 
be eliminated by plotting the curves in terms of cubic 
feet per kilowatt-hour. The latter basis is particularly 
useful when making computations for determining the 
best use of storage water, especially if the ratio be in- 
verted to give the kilowatt-hours per cubic foot of water. 

As the hydro-electric plant is essentially a manufac- 
turing or energy-converting plant, receiving as raw 
material a certain number of cubic feet of water under 
so many feet of head and turning out kilowatt-hours, it 
might be thought logical that the horizontal scale 
should be plotted on the basis of flow. This would be 
advisable were there any ready means of measuring 
flow, but such is usually not the case. Since kilowatts 
are the basis of most operating methods, they are most 
conveniently used as the basis for an operating dia- 
gram. Where storage is the governing factor, however, 
the horizontal scale might more conveniently be based 
on cubic feet of water, using kilowatt-hours as the 
ordinates. 


INDICATES ECONOMICAL LOAD APPORTIONMENT 


Several advantages of venting hydraulic turbines are 
shown by Fig 6, which is typical of the operation 
characteristics of many hydro-electric units. Below 40 
per cent load the efficiency is raised, resulting in a 
lowering of the discharge per kilowatt. In this case 
venting introduces a secondary effect that is frequently 
encountered—namely, the lowering of the discharge per 
kilowatt, which introduces a change in the shape of the 
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discharge curve so that it has a considerable portion 
that is concave downward. 

With such a characteristic the general rule of divid- 
ing any load equally among all of the duplicate units in 
parallel does not apply. There is a decided gain in 
unbalancing the load, particularly when two units are 


Per Cent Load 
0 10 20 30 40 50 60 70 80 








ELECTRICAL WORLD 





VOL. 87, No. 14 


with an extra unit on the line for purposes of power 
factor correction or stand-by, by normal relay adjust- 
ment or load-limit setting on the loaded unit with a 
slightly high relay setting on the idle unit. The relay 
adjustment corresponds to not more than one or two 
cycles drop, the machine being required only to main- 
tain the closed position of gates until 

90 such time as increasing load will de- 
mand additional generator capacity. 
Such a diagram as Fig. 6 may be 
extended to cover more completely 
methods of operation involving stor- 
age and may also readily be elab- 
orated to cover a range of heads. By 
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so doing, a series of curves is obtained 
which not only are dependent on the 
head differences and the consequent 
power variation, but also involve 
modifications to cover variations in 
the form of the efficiency curve 
caused by maintaining constant speed 
at varying heads. 





MODIFICATIONS OF VENTING METHOD 
Although controlled venting of the 








runner by mechanical connection of 
the vents with the gates probably 
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gives the most perfect means of ob- 
taining more kilowatt-hours for a 
given gate opening, simpler methods 
frequently permit of a considerable 
gain. For synchronous-condenser op- 
eration, a hand-operated vent fre- 
quently has great utility, partly be- 
cause a fairly small vent will break 








Turbine Discharge 


the vacuum when the gates are tightly 
closed and cause but very slight re- 





duction of the output at larger gate 











openings if left open. 
Observations of the variation of 
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FIG. 6—OPERATING BASIS FOR STUDYING VALUE OF VENTING. 
TYPICAL OPERATING DIAGRAM OF HYDRO-ELECTRIC UNIT 
ground to the discharge curve of the unit. 
This diagram is an approximate reduction 
to a decimal scale from Fig. 5. 
= = of units between 50 and 100 ft. 
ead. 


The efficiency curve includes generator 
losses at the average power factor exist- 
ing at various loads. The group of radial 
lines of constant efficiency or constant 
water rate form a very instructive back- 


on the line carrying the total load with less than the 
full-gate capacity of one of them—an undesirable con- 
dition for economy but sometimes necessary in practice. 
For example, with such units a load of 8,000 kw., if 
equally divided between two units, will require a total 
discharge of 1,300 sec.-ft., whereas if it is unbalanced 
as far as possible, one unit will carry 8,250 kw. using 
1,080 sec.-ft. and the other unit will be idling using 
only 15 sec.-ft., although it consumes 250 kw. to drive 
it. The net output is then 8,000 kw. as before, but the 
water consumption is only 1,095 cu.ft. per second—a 
saving of more than 15 per cent. With the unit 
unvented, this would not be the case, as the extreme 
unbalance would be 9,000 kw. on one unit and minus 
1,000 kw. on the other; the total water consumption 
would be 1,200 sec.-ft. In this particular case venting 
was not solely responsible for the point of inflection 
in the discharge curve, but greatly emphasized it. 

In actual practice, this load unbalance is obtained, 





the vacuum under a turbine cover 
plate while the gate opening changes 
point to a modification of this simplest 
form of vent. Frequently and par- 
ticularly with the older or less efficient 
forms of curved draft tubes, the maxi- 
mum under-pressure within the cover 
plate or around the runner is encoun- 

————— tered at the smaller gate openings, 
when venting is of greatest advantage. For such con- 
ditions vents operated by under-pressure are adaptable, 
particularly if provided with adjustments that will per- 
mit of varying the range of their application and the 
amount of their opening. An automatic vent of this 
type is illustrated (Fig. 3). 

In place of hand or gate-operated vent valves which 
were used in the earlier installations, a simple and effec- 
tive device shown in Fig. 2 can be employed to relieve 
the operator of the necessity of inspecting and manip- 
ulating the valves, normal operation of the unit per- 
forming these functions. 

Some explanation may be needed as to the reason why 
admitting air to a hydraulic turbine improves the part- 
gate efficiency. With practically all Francis runners, 
particularly those of medium or high specific speed, 
there is a dead center in the water discharging from 
them. This may be simply a center of reversed rota- 
tion, or of no rotation, or the water may be even 
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reversed in direction, flowing upward or toward the 
runner from the discharge side, passing radially out- 
ward into the runner and again discharging from it. 
Venting either reduces this pumping action, which 
consumes power, or reduces the wetted surface of the 
runner, which is dragged around in the water and con- 
sumes power that might otherwise be delivered to the 
generator. It is difficult to separate the total efficiency 
gain into its elements, but some is due to improvement 
in draft-tube flow and the more perfect diffusion effi- 
ciency resulting therefrom. 

In conclusion, it may be added that synchronous- 
condenser operation of hydro-electric units is perfectly 
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good practice. As transmission lines become more and 
more extensive and voltage regulation more of a prob- 
lem, it is bound to be resorted to increasingly. This 
is particularly true as steam and hydraulic systems 
are more extensively interconnected, with the result 
that there is a greater excess of installed hydro-electric 
capacity over average steam capacity. Under this 
condition there will be an increasingly greater number 
of idle machines available for power-factor correction, 
and although these machines may not be located ideally 
for absorbing wattless current, their availability with- 
out extra cost will tend toward their use as synchronous 
condensers. 





Diesel-Electric Drive on Dredge 


Port of Portland Has the Largest and Most Powerful Dredge Using This System 
—Electric Drive Proves Most Flexible and Economical—Diesel 
Engines Used as Prime Movers 


By JAMES H. POLHEMUS 
General Manager and Chief Engineer Port of Portland, Portland, Ore. 


amas, recently placed in operation by the Port 

of Portland, is the largest and most powerful 
dredge of its type in existence and shows the very 
decided advantages of electric drive over any other form 
of power for this class of service. This is the fourth 
unit to be added to the fleet of dredges operated by 
the Port of Portland in dredging operations in the 
harbor at Portland, Ore., and in maintaining the deep- 
water ship channel in the Willamette and Columbia 
rivers from Portland to the sea, a distance of 110 miles. 
The three other dredges are steam driven, burning 
hog fuel, or sawmill refuse, which is the cheapest fuel 
obtainable in this territory, for the boilers. The 
Clackamas is 236 ft. long, 50 ft. wide and 12 ft. 9 in. 


ik: 30-in. Diesel-electric pipe line dredge Clack- 
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deep, displacing 2,478 tons at a working draft of 7 ft. 
8 in. The hull is of steel subdivided into watertight 
compartments by four transverse bulkheads and two 
longitudinal bulkheads. 

The power plant aboard the Clackamas consists of 
four Diesel engines with an aggregate rating of 3,400 
hp., composed of two 900-b.hp. Diesel engines direct 
connected to two 610-kw. generators, and two 800-b.hp. 
Diesel engines direct connected to two 540-kw. gen- 
erators. The 900-hp. engines are six-cylinder units of 
the four-cycle trunk piston type, and each at full rating 
will consume 1% bbl. of fuel oil per hour. The 800-hp. 
engines have eight cylinders and are of the four-cycle 
trunk piston type, consuming 1 bbl. of fuel oil per hour. 
With the prime mover and electric generating equip- 





VIEW OF THE MAIN SWITCHBOARD INSTALLED ON THE CLACKAMAS 
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ment divided into four units, it is possible to shut down 
any one unit for repairs or for other reasons and 
proceed with the operating of the dredge at about 80 
per cent of full power. Any unit or combination of 
units may be used as the nature of the dredging 
requires. 


ELECTRICAL EQUIPMENT 


Having determined upon electric drive and the type 
of prime mover, the next consideration was the choice 
between direct current and alternating current. The 
relative merits of the two systems received much con- 
sideration, but for this special case, which required 





CONTROL FOR THE FORWARD WINCH 


the utmost flexibility and at the same time must meet 
the requirements of simplicity, the decision was made 
to use direct current, a secondary consideration being 
that the cost was less for a plant having the required 
flexibility. The four generators are of the direct- 
current, constant-voltage, compound-wound, commutat- 
ing-pole type. The compound winding is sufficient only 
to compensate for the variations in speed of the Diesel 
engines as found in previous installations. Each gen- 
erator delivers power at 500 volts to its own panel of 
the switchboard and thence to the main bus, which acts 
as a power line from which power for all motors is 
taken. The main engine may be operated either singly 
or in any combination and the speed of the dredging 
pump motor and the cutter motor can be varied to suit 
the conditions of dredging and the power available. 
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The dredging pump motor is a 2,700-hp., 500-volt, 
direct-current, 250 to 360-r.p.m., adjustable-speed, 
compound-wound motor, direct connected through a 
flexible coupling to the pump shaft, and is the largest 
motor of its kind ever built for dredging purposes, 
The compounding is adjustable to give a no-load speed 
of 450 r.p.m. and a full-load speed of 360 r.p.m., and 
has a rising speed characteristic that is beneficial jn 
clearing a choking pipe line. Control of the motor js 
accomplished by a motor-driven rheostat controller 
operated by push buttons. 

The remainder of the electrical equipment aboard 
the dredge is operated at a lower voltage, which is 
obtained by use of a three-unit balancer set operated 
and controlled from the main switchboard. This set 
consists of a 500-volt motor driving two 250-volt, direct- 
current generators, all on a common shaft. The gen- 
erators are connected in series across the 500-volt bus 
and with a lead from the common connection a 250/500- 
volt, three-wire bus is formed. By distributing the 
250-volt auxiliary motors on each side of this three-wire 
circuit it is possible to obtain a good neutral balance, 
so that very little power actually passes through the 
balancer set and power loss is kept at a minimum. 
One generator is rated at 200 kw., 275 volts, and fur- 
nishes power for operating the cutter motor by the 
variable voltage system. The other generator is a 
60-kw., 250-volt machine and provides power for oper- 
ating the forward swing motor by the variable voltage 
system. In addition to the balancer set there is a 
motor-driven, 60-kw., 125/250-volt, three-wire, direct- 
current generator for furnishing’ power for lights, 
excitation of variable voltage generators, small 125-volt 
motors and small auxiliaries. 


CUTTER AND OTHE! MOTORS 


The cutter motor, located below the main deck in the 
forward port wing, is a 250-hp., 275-volt, shunt-wound 
separately excited machine. It receives its power from 
the 200-kw. generator of the balancer set and is con- 
trolled by a reversing drum controller located in the 
pilot house giving fourteen speeds in either direction 
from 600 r.p.m. down. This motor drives the cutter 
by means of a train of gears, two units of which are 
interchangeable, the object being to increase the cutter 
speeds from 12 r.p.m. to 25 r.p.m. without sacrificing 
cutting pressures at 12 r.p.m. and below. 

There is a 75-hp., 230-volt, shunt-wound separately 
excited motor forward driving the swinging gear. The 
motor takes its power from the 60-kw. generator of 
the balancer set and is controlled by variations in the 
field of this generator by the Ward-Leonard system, 
giving a wide range of speed and power for swinging 
the cutter into the material to be excavated. Mounted 
on the same frame is the ladder hoist mechanism 
driven by a 45-hp., 230-volt, crane-type, series-wound 
reversible motor with magnetic brake. On the after 
deck is a winch for handling the spuds and swinging 
the dredge, operated by a crane-type motor of the same 
size and control as the ladder hoist motor. There is 4 
75-kw., 325-r.p.m., 125/250-volt, three-wire, compound- 
wound, direct-current generator driven by a 110-hp. 
Diesel engine that supplies power to the switchboard 
during lay days or when the main engines are not oper- 
ating. On the port side of the dredge is installed 4 
two-stage, 350-lb., auxiliary air compressor driven by 
a 25-hp. motor and also a booster compressor for pres- 
sures up to 1,200 lb. driven by a 10-hp. motor. 
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The following auxiliary pumps are motor driven: 
Horsepower 


of Motors 
Pup i MOE 0. kts « dh dm aed bs cache ut 50 
Two engine-circulating pumps ............ 15 
PD. Sin wdencvacsisndeerseenes 5 
Pg Se NB a 5 dic 0h os dee ds KW O Cw ed 10 
Three piston-cooling oil pumps............ 2 
Three lubricating oil pumps............... 3 
tooo ar ere 3 
On Beer Ga is oes cece We ecewes seen 10 
Portsiew Wee POMP oo iicccccacccvcccses 5 
FOR ee I hc cn lees tits ceePecabanees 5 


There is a two-ton refrigerator machine driven by 
a 3-hp. motor, and all machine tools are motor driven. 


SWITCHBOARD AND CONTROL 


The switchboard is located on the port side of the 
main deck and contains seventeen panels. Equipment 
on the panels consists of gages, pyrometers, push- 
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29.2 ft., having an electric booster connected into the 
line to assist. After disconnecting the Tualatin and 
the booster and connecting the Clackamas to the line, 
the quantity of material pumped commenced to increase. 
The pipe line was increased to 7,590 ft. and under 
these conditions the Clackamas pumped an average 
of 797 cu.yd. per hour during a period of several days. 
This is an increase of 39 per cent in quantity of mate- 
rial pumped and an increase of 29 per cent in length of 
pipe line and without the aid of a booster in the dis- 
charge line. In sand the Clackamas has handled as 
much as 60,000 cu.yd. per 24-hour day through prac- 
tically a mile of 30-in. dredge pipe, depositing it at an 
average elevation of 29 ft. above the water level. 
The complete design of the Clackamas was worked 
out by the engineering department of the Port of Port- 
land under the direction of the author. The main Diesel 
engines were supplied by the McIntosh & Seymour Cor- 





PILOT HOUSE CONTROL FOR CONTROLLING THE MAIN PUMP MOTOR, THE CUTTER AND SWING MOTORS 


button controls, graphic and indicating meters, circuit 
breakers, field rheostat controls, knife switches, etc. 
All 500-volt knife switches of 800 amp. and below are 
mounted on the back of the board. Five hundred-volt 
switches of more than 800-amp. capacity are provided 
with protective covers. All wiring to and from the 
switchboard and elsewhere on the dredge is in conduit. 

All important motors on the dredge are remotely con- 
trolled from the pilot house, enabling one man to con- 
trol the entire operation of the dredge. 


CONCLUSIONS 


The Clackamas was placed in operation during the 
early summer of 1925 and has indicated that she will 


fulfill the expectations of the designers. Our most 
powerful steam dredge, the Tualatin, a_ turbine- 
powered dredge of 2,000 hp. geared to a high-speed 
pump, has recently been disconnected from a discharge 
Pipe filling Guild’s Lake, where the material was coarse 


sand and gravel, most difficult material to dredge. She 
had been pumping an average of 571 cu.yd. per hour 
through 5,944 ft. of pipe line with a terminal lift of 


poration, the auxiliary Diesel engines by the Atlas- 
Imperial Engine Company, and the electrical machinery 
by the Westinghouse Electric & Manufacturing Com- 
pany. The electrical wiring and equipment were 
installed by the Jaggar-Sroufe Company of Portland. 


we 


New Low-Head Hydro-Electric Plant 
Completed in Spain 


NEW hydro-electric station has recently been com- 
pleted by the Sociedad Electrica Industrie del Jucar 
at Franco de Lobo, in the province of Albacete. The 
plant, which works under a head of about 41 ft., has 
been supplied by the Sociedad Espafiola de Electricidad 
A.S.E.A. of Madrid and comprises two 1,900-hp. sets of 
turbo-generators and two 1,600-kva., 6,000/66,000-volt 
transformers. 
The Jucar company now has four power stations with 
a total capacity of 95,600 hp. and is supplying energy 
not only to Madrid but to the district between Sagunto 
and Cartagena. 
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Great Lakes Power Survey 


Committee of Geographic Division of National Electric Light Association Issues 
Report of Its Studies on the Present and Future Use of Electrical 
Energy in the Great Lakes Territory 


HE power survey committee of the Great Lakes 

Geographic Division of the National Electric 

Light Association, of which R. F. Schuchardt is 
chairman, has just issued a report based upon its 
studies of the present and future use of electric power 
in the territory covered by the Great Lakes Division, 
which is composed of the greater portion of Minnesota 
and Iowa, the eastern portion of Missouri, nearly all 
the west half of Kentucky and the northwest corner 
of Ohio. On May 1, 1924, a preliminary report was 
issued by the committee covering the results of a study 
on a limited area of the territory. This was called 
the report of Area A. The present report covers the 
entire territory, the extent of which is shown in the 
accompanying map. 

The report just issued is very comprehensive, taking 
up the use of electric power in this division in all its 
various phases. It is accompanied by numerous tables, 
maps and charts which cover the present operations of 
the central-station industry in the division and also the 
operations as it is believed they will exist in 1950. 

The first part of the report is given up to a clear 
and non-technical discussion of superpower and its 
accomplishments, together with the economic facts of 
electricity supply. Water-power developments, mine- 
mouth stations, relation between cost production and 
cost delivery and better utilization of the components 
of coal are discussed at considerable detail as an intro- 
duction to the main report of the committee. 


PRESENT CONDITIONS 


“That great preparations for the future,” says the 
report, “are amply justified is made clear by a glance 
at the nature of the territory. Its strategic position 
and commercial importance are well known. More 
exact statistics show that, although it contains only 
about 12 per cent of the land area of the country, it 
has already 22 per cent of the population. While the 
average population density of the United States is 35.5 
persons per square mile, all the states or portions of 


states in the territory exceed this average. The whole 
territory has an average population density nearly 
double that of the United States. 

“The territory contains the greatest railroad center 
of the country—Chicago—and many others of impor- 
tance, such as Toledo, Indianapolis, Louisville, St. 
Louis, Peoria, Des Moines, Milwaukee, Detroit, Minne- 
apolis, St. Paul, Moline, Rock Island and Davenport. 
Of the twelve economic centers located by the Census 
of 1920, seven are within the territory—namely, center 
of population, center of number of farms, center of gross 
farm income, center of improved acreage in farms, center 
of corn production and center of oats production. The 


ESTIMATED CONSUMPTION AND PRODUCTION OF ELECTRICITY 
IN THE POWER SURVEY TERRITORY IN 1950 








Consumption, Per Cent Kw.-Hr. 
Service Kw.-Hr. of Total per Capita 
Residence service................0000% 7,588,565,000 14.09 232 
SOONG, 0. nab nnsee ssn sss ose 4,929,019,000 9.15 151 
Street and highway hghting............ 1,631, 230, 000 3.03 50 
Water pumping and sewage disposal. . "951, ‘687, 000 1.77 29 
Manufacturing industries.............. » 923, 304, 000 46.27 764 
Mines and quarries..............0000¢ 2,290 09, 000 4,18 69 
Wlectric TaIUWAYS...... ccc ccccsccccs 2; 790, 906, 000 5.18 86 
I INR. so o'sk doin poe ccceccs 69,473,000 0.13 2 
Agricultural power... ........ccccceses 1, 228, 424° 000 2.28 38 
Steam railroad electrification........... 2,500,000,000 4.64 77 
ae sc acihd mo csae a kebe ees 5,000,000;,000 9.28 153 
Total consumption................. 53,864,717,000 100.00 1,651 
TOUR) HOOMNOTIOE 5 6 innc cece ctx vecnss 63,370,255,000 ...... 1,942 








only statistical center of the census which is at all remote 
is the center of cotton production, located in Mississippi. 
According to the ELECTRICAL WORLD, the center of elec- 
trical production has been located in east central 
Illinois since 1912 and in 1921 was three miles from 
Urbana. 

“According to the United States Geological Survey’s 
estimates of water power in 1925, the nine states in 
the territory contain 4.58 per cent of the potential 
water power of the country, but have 13.41 per cent of 
the developed water power. The installed capacity of 
all public utility plants in the United States in June, 
1924, was computed by the Geological Survey as 17,800,- 





PRODUCTION OF ELECTRICAL ENERGY AND CENTRAL-STATION CUSTOMERS—1924 
(Great Lakes Division) 


Generator Rating, 
Public Utility Plants 


Residential Customers (Jan. 1, 1925) 
Estimated Homes 


Steam — Energy Generation ———-———._ Estimated Number Within Reach of 

Power Hydro Steam of Homes Wired Central Station Lines 

Total Plants, Plants Power Plants, Hydro Plants, Per Cent Number Per Cent 

State or Section Kw. Kw. Total Kw.-Hr. Cw.-Hr. Kw.-Hr. Number Wired Not Wired Not Wired 
ee oe cat ENT 1, sit l, ‘897 1,463,370 48,527 4,665,472,000  4,469,239,000 196, 233, 000 1,212,370 73.2 309,630 20.4 
ROS PGE oe ee a 519, 661 501,898 17,763 1,297,676,000 1,219,167,000 78, 509, 000 712,410 fav2 50,088 6.6 
EE eee ee 868,099 697,819 170,280 2,696,648,000 1,941,876,000 754:772.000 345,900 60.6 50,600 12.8 
RN eat ea 467,637 303,100 164,537 1,429,751,000 743,252,000 686,499,000 932,820 60.2 322,180 25.7 
NS ee eee 413,375 277,042 136,333 869,866,000 445,909,000 423,957,000 470,160 55.7 117,340 20.0 
tik ee a ian 330,373 195,681 134,692 1,175,068,000 479,134,000 695,934,000 405,200 53.1 211,800 34.4 
RAR ae 183,727 183,727 0 888,755,000 831,333,000 57,422,000 331,050 52.5 102,950 23. 7 
FS 143,512 143,290 222 405,194,000 405,000,000 194,000 260,800 42.8 151,700 36.8 
LS cd on hedwaw ens bask 172,781 169,181 3,600 3,701,562,000  3,665,693,000 35,869,000 150,300 26.7 54,500 26.6 
Great Lakes Division.......... 3,367,294 2,966,187 401,107 110,089,547,000 8,373,534,000 1,716,013,000 12,661,030 65.9 674,468 20.2 
Power survey territory........ 4,611,062 3,935,108 675,954 4$17,129,992,000 14,200,603,000 2,929,389,000 14,821,010 59.0 1,370,788 22.1 
NI ii Kila ie die wich .treseia ah e eel wh blk le A ales 59,013,590,000 39,044,127,000 19,969,463,000 13,253,000 50.5 4,890,000 27.0 


*Figures for portion of state in power survey territory only. 





tFour states of Great Lakes Division. 


tNine states of power survey territory. 
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000 kw. Studies made by the committee show that 
approximately 4,600,000 kw., or 25 per cent of this 
capacity, was located in the territory. 

“Comparison of the tables relating to population and 
power production shows that in 1924 the nine states 
produced 15 per cent of the water power, 36 per cent 
of the fuel power and 29 per cent of the total public 
utility power in the United States. The per capita 
generation of the Great Lakes Division in 1924 was 602 
kw.-hr., and that of the entire nine states was 505 
kw.-hr., while that of the United States was 527 kw.-hr. 

“The power survey territory itself occupies 71 per 
cent of the land area of these nine states and has 72 
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per cent of their population. Compared with the 
United States, it has 12 per cent of the land area 
and 22 per cent of the population, includes 25 per cent 
of the installed capacity in public utility plants, and 
generates about 13,500,000,000 kw.-hr., or 23 per cent of 
the output from public utility plants. The per capita 
production of electricity in the territory at the present 
time is thus about the same as the average of the whole 
United States, and the production per square mile of 
area is about twice the average of the United States. 


FORECAST FOR 1950 


“It is well-nigh impossible to predict the events of 
even the immediate future with any hope of accuracy. 
In making estimates for a quarter of a century in 
advance the only basis for guidance are the perform- 
ances of the past and the present conditions and trends. 
The rapid development of the industry and the phenom- 
enal accomplishments still being recorded add to the 
difficulty of an accurate prediction. However, it is just 
this astonishingly rapid growth which makes necessary 
some approximation of future developments and which 
dictated the undertaking of this present study. While 
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revolutionizing changes may occur, they would naturally 
be such as to improve the efficiency of generation and 
transmission and to facilitate the use of electrical 
energy in factory, home, farm and elsewhere. Some of 
the experimental work which is known to be under way 
in the great research laboratories of the United States 
and Europe may result in very marked changes in 
certain phases of the industry, though this is not 
likely to render existing plants obsolete in any short 
space of time. 

“Only a revolutionizing change is likely to alter the 
existing trend of power-station design, and, so far as 
can be seen, even such a change may not preclude the 
necessity of large volumes of water for the generation 
of electricity by heat methods. 

“For water-power generation the equipment of today 
has reached very satisfactory efficiencies, and further 
advances are in the making. The continued spreading 
of distribution systems is bringing water-power sites 
in increasing number within the realm of economic 
development. One can, therefore, confidently expect 
this development wherever it can be economically justi- 
fied and is in the public interest, and especially where 
state laws, following the lines of the federal water-power 
legislation, offer encouragement to this work. 

“The economic studies of future electric consump- 
tion by the committee were based on information from 
many sources. Government publications and statistics 
of power companies have been largely used. For each 
class of service it has been attempted to ascertain the 
best present-day accomplishments and the apparent 
trends. Certain generalizations were evolved and 
applied to the whole territory. A brief description of 
these factors is given in the following paragraphs: 

“It is anticipated that there will be a considerable 
increase in population of the power survey territory 
in the three decades between 1920 and 1950, calling 
in itself for a large increase in electricity production 
even though no other factors were at work to promote 
the use of electrical energy. The expected increase in 
population for the states in the territory varies from 
13.8 per cent in the case of Kentucky up to 58.1 per 
cent in the case of Michigan. The average increase 
in population of the whole territory is figured at 40.6 
per cent for the thirty-year period. 

“Residence service is expected to require about 650 
kw.-hr. per family per annum, with a load factor around 
11 per cent. This covers the requirements of lighting 
and domestic appliances, such as washing and ironing 
machines, toasters, vacuum cleaners, electric refriger- 
ators and radio outfits. In addition to the ordinary 
domestic requirements, many residences will have 
installed electric ranges, particularly in localities where 
gas is not available for cooking. Such range installa- 
tion may be expected to use 1,500 kw.-hr. per annum 
each, with a load factor around 7 per cent. 

“The demands of commercial service vary greatly in 
different communities. Perhaps the best generalization 
that can be made is that the number of small business 
customers ranges from ten to forty per thousand popu- 
lation, the individual consumption from about 600 
kw.-hr. to 4,000 or 5,000 kw.-hr. per year, the average 
load factor around 25 per cent. Large commercial cus- 
tomers, such as mercantile houses and office buildings, 
are found only in the larger cities, where they require 
from 50 to 150 kw.-hr. per capita of the community, 
and operate with load factors around 30 per cent. 

“Street and highway lighting is continually requir- 
ing increasing amounts of energy. To insure general 
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satisfactory results, this service will take about 50 
kw.-hr. per capita, at a load factor around 46 per cent. 

“Sewage treatment is coming to be a necessity in 
most urban centers, as well as water pumping. This 
business will in special localities have a requirement 
of 25 kw.-hr. per capita at 55 per cent load factor for 
water supply, and of 20 kw.-hr. at 50 per cent load 
factor for sewage-treatment plants. 

“As regards industrial power, mines and quarries, 
it is estimated that 90 per cent of the total industrial 
power will be on central-station service by 1950, and 
practically all of the mine and quarry power, the prin- 
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cipal exception being in the case of copper mining, 
where some byproduct power is developed. 

“Urban and interurban railways will be securing all 
their power from central-station systems, as well as the 
electrified steam railroads. The most difficult thing to 
predict in the case of railroad electrification is the 
mileage likely to be electrified before 1950. 

“Drainage pumping is a natural load for central- 
station service on account of its variable character. All 
of it will probably be electrified. So far as could be 
ascertained, there are no irrigation works requiring 
power in the territory. 

“Agricultural power load is just beginning to be 
more fully developed. The active interest in this sub- 
ject has caused several experimental lines to be built 
in the power survey territory for careful study of the 
farmers’ power problems, but none has progressed far 
enough to indicate more than the general trend in farm 
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power developments. Uses in the farm home are quite 
similar to those of other homes. The use of power for 
the farm business itself is estimated to require some 
10 kw.-hr. per year per acre of improved farm lands, 
with a load factor of 12 to 13 per cent. A region hay- 
ing much pumping or irrigation would require vastly 
more power, and the success attending experiments on 
electric tillage and related subjects would point the 
way to increased substitution of electric power in agri- 
cultural processes. 

“Many miscellaneous uses of electricity occur in com- 
merce and industry that are not treated in the foregoing 
classifications, which latter are largely of motive power. 
Among the others are electric vehicles, electrolytic and 
electrochemical uses, and also heating processes such 
as baking, annealing and metal melting. .These have 
been grouped under ‘other uses,’ together with a reason- 
able allowance for new applications which are likely to 
be developed in the period under examination. 

“At the present time two railroads in the power sur- 
vey territory are in process of electrification—the 
Chicago Terminal Division of the Illinois Central Rail- 
road and the Detroit, Toledo & Ironton Railroad. The 
river tunnels of the Michigan Central Railroad at 
Detroit and of the Grand Trunk Railway at Port 
Huron have been electrified for years. Electrification 
of other terminals is being studied at the present time. 
Recent developments in the art of railroad electrifica- 
tion, following the extended use of different systems in 
the various parts of the country, make the outlook for 
extensive electrification more promising than ever 
before. 


MAXIMUM DEMAND IN 1950 


“The total consumption of electrical energy in the 
territory in 1950 is estimated at about 54,000,000,000 
kw.-hr., requiring the generation of about 63,500,000,- 
000 kw.-hr., almost as much as the total generation of 
the United States in 1925. The total coincident demand 
on generating stations will be approximately 13,500,000 
kw., requiring an installation of about 14,700,000 kw. 
total capacity to provide suitable reserve. These fig- 
ures may be compared to the present capacity of 
4,600,000 kw. and the generation of about 13,500,000,- 
000 kw.-hr. in 1924.” 

The consumption by various classes of use is esti- 
mated for 1950 to be about as shown in the accompany- 
ing table. The combined consumption for all uses will 
amount to about 1,650 kw.-hr. per capita per annum, 
with a corresponding generation of nearly 2,000 kw.-hr. 
per capita. The present per capita generation averages 
602 kw.-hr. per capita in the Great Lakes Division and 
505 kw.-hr. per capita in the entire nine states of the 
territory. For the whole United States the per capita 
generation in 1924 was 527 kw.-hr., and in 1920 it was 
409 kw.-hr. 

The committee believes that the location of the prin- 
cipal power stations in 1950 will still be close to the 
big centers of consumption. Large and small water 
powers will be linked together with the steam stations, 
and all communities will draw their energy from the 
same general system. High-voltage cable will connect 
the heavy-duty trunk lines to the stations in the cities. 

The report concludes with a discussion of electricity 
in agriculture, interconnection and joint operation, 
interconnection with the iron and steel industry, the 
financing of electric supply companies and the place of 
the electrical supply industry in the national defense. 
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Ranges Prove Law of Increasing Returns 


Cost of Putting Electric Ranges on Company Lines Diminishes Rapidly as System 
Is Made Heavier to Carry Increased Load—Range Accustoms Consumer 
to Large Consumption, Thus Promoting the Use of all Appliances 


An Interview with 
E. F. STONE 
Assistant General Manager Southern Colorado Power Company, Pueblo, Col. 


the ELECTRICAL WORLD, E. F. Stone, assistant gen- 

eral manager of the Southern Power Company, was 
asked to comment, from the experience of his own com- 
pany, upon the electric range business with reference 
to the cost of such business, the return from it and its 
general effect on the central station. Mr. Stone’s com- 
pany now has 874 ranges installed with a total of 16,808 
domestic consumers, or a saturation of a little more 
than 5 per cent. It should be pointed out that the 
Southern Colorado Power Company’s system is not con- 
spicuous for high load density, as are those of many 
companies in the East, and that the cost of domestic 
fuel in the territory served is comparatively low. 

“During the pioneering period in developing the 
electric range business,” Mr. Stone said, “the invest- 
ment in providing service is not justified by the revenue 
obtained, but once through the pioneering it can be 
shown that the business is profitable. When we first 
went into the range business it cost us an average of 
$150 an installation to provide service. To cite a par- 
ticular case, the cost of service to one range, including 
transformer change, converting secondary from two to 
three wire, replacing lighting service entrance with 
range service entrance, installing larger meter and de- 
preciation of material in the original set-up was $152.69. 
The gross earnings of this installation are $50 per year. 
Subtracting operating expenses, 52 per cent, or $26, 
leaves net earnings of $24. From this is subtracted 
the fixed charge on the installation investment, $22.90, 
or 15 per cent of $152.69, leaving $1.10 annual return, 
only 0.72 per cent of the cost. During the first two 
years this figure of $150 per range was consistent, in- 
cluding, as it did, the cost of rearranging our distribu- 
tion system to provide range service generally. During 
the third year our costs were down to $125 per range 
and at the present time the average cost is $75. Based 
on this figure and on the same figures and percentages 
for gross and net earnings and fixed charges as in the 
detailed case earlier cited, we are getting a return of 
17.12 per cent. 

“It has taken a range saturation of 5 per cent on our 
system to get the installation cost down to $75. When 
the saturation reaches 10 per cent, we expect our costs 
will have dropped to approximately $40 per range, and 
this, treated in the same way as the examples before 
given, will mean a return of 44 per cent on the capital 
investment. The fixed charges used in calculating these 
rates of return, taken at 15 per cent, cover fixed charges 
On all capital investment except generating equipment. 

“With a saturation of 5 per cent a diversity of at 
least 4 to 1 may be expected, and as the saturation in- 
creases the diversity and load factor go up and the cost 
to serve goes down. Our experience shows us that on 
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a group of ten ranges the average demand per range 
will be 1.5 kw.” 

Mr. Stone strongly emphasized the point that the 
electric range has done an invaluable service to the 
industry in accustoming the domestic consumer to 
greater use of energy and higher bills, and hence has 
paved the way for the introduction of the electric do- 
mestic refrigerator and other appliances in the home. 
“If it had not been for the electric range, we would 
now be up against a difficult problem in pioneering the 
electric refrigerator,” he said. “As it is, the consumer 
is used to greater use of electricity in the home and 
much of the sales resistance has been broken down. We 
consider our range customers our best prospects for 
electric refrigeration.” 

“In embarking upon a range program other questions 
naturally arise,” continued Mr. Stone. “Our experience 
shows us that the electric range can be sold on its own 
merits and is not in competition with fuel cooking 
methods to any serious extent. The problem of heating 
the kitchen when an electric range is installed comes 
up continually. We have met this by installing a com- 
bination coal or wood and electric range in some cases 
and in others the customer installs a small coal stove 
for room heating purposes. The combination range 
consists of a standard electric range with a small fuel 
firebox at one side which usually contains a waterback 
for heating water when the furnace is not running. At 
best only a limited amount of cooking could be done on 
this fuel stove, and it has been interesting to note that 
it is very little used, the user preferring to cook by 
electricity. 


WATER HEATERS NOT NECESSARY ADJUNCTS 


“In my opinion it is not necessary to sell electric 
water heaters with ranges—in fact, it may actually 
prove a disadvantage because a range and water heater 
sold at the same time produce too great a jump in the 
customer’s bill. It is probably just as well to let the 
water heater follow along later after the consumer has 
become accustomed to greater use of current. 

“Ranges are sold at the manufacturer’s list price and 
during the pioneering period we wired them in without 
change. At present the cost of wiring is added to the 
manufacturer’s retail list price and this determines 
the price of the range tg the purchaser. The average 
cost of wiring for a range in our territory is $27.50. 
This includes changing the meter loop, increasing the 
size of the outlets and making the run from the meter 
to the range. All wiring is turned over to dealers on 
bids and the business is distributed among them as 
equally as possible. 

“Terms on range sales are 25 per cent of the total 
sales value (manufacturer’s retail list price plus $27.50 
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for wiring) down and the balance in eighteen months. 
Our total expense of selling a range amounts to about 
a third of the manufacturer’s list. Considering our 
discount, this means that the range is installed on our 
lines without any out-of-pocket expense to us. It has not 
been found necessary to take in old ranges on trade and 
I am firmly of the opinion that it would be a serious 
mistake to start this policy. 

“In the matter of servicing, we provide the labor free 
for the first year and charge the customer for the mate- 
rial plus 10 per cent unless the replacement comes under 
the manufacturer’s year guarantee. After the first 
year the customer is billed for both labor and material 
plus 10 per cent. The customer’s average servicing 
cost is from $3.50 to $4 per year. 

“We long ago recognized the desirability, if not the 
necessity, for a block rate which would admit of a single 
meter for all domestic consumption. Our domestic 
lighting and cooking combination rate at the present 
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time, based on a six-room house, is 24 kw.-hr. at 10 cents 
per kilowatt-hour; 24 kw.-hr. at 6 cents per kilowatt- 
hour; excess over 48 kw.-hr. at 4 cents per kilowatt- 
hour; minimum bill is $2.50 for the first 5 kw. of con- 
nected load, plus $0.50 for each additional kilowatt or 
fraction thereof. Bills are subject to a prompt payment 
discount of 10 per cent. 

“Under this rate it will be seen that the customer 
pays for approximately 28 kw.-hr. of his range &i 0.4 
cents net, assuming that the average consumption for 
lighting only is 20 kw.-hr. The remainder of the range 
consumption, or about 100 kw.-hr., he pays for at 3.6 
cents net. 

“TI want to reiterate that I feel that the electric range 
has been the greatest single agency in breaking down 
the antipathy of the domestic customer to the heavier 
current-consuming devices, and any central station that 
hopes to obtain a higher degree of appliance saturation 
in the home would do well to start with electric ranges.” 





Substation Maintenance Records 


Instantly Available Information on Conditions of Economical Maintenance and 
Operation, Together with Continuous Inventory, of all 
Classes of Substation Equipment 


By E. H. CoxE, JR. 


Duquesne Light Company 


HE satisfactory economical operation and mainte- 
nance of the great amount of electrical equipment 
installed in the substations of a large public service 
corporation necessitate maintaining numerous records 
of performance and condition of this equipment; and no 
doubt the same applies to other large industries using 
many machines or instruments. The object of this 
article is to describe the records kept by the substation 
maintenance organization of one large company. 
Substation Equipment. This file contains a card for 
each major piece of equipment, and is divided into seven 
parts: (a) transformers, (b) circuit breakers, (c) in- 
duction regulators, (d) rotating machinery, (e) light- 
ning arresters, (f) street-lighting equipment, (g) mis- 
cellaneous substation equipment. Each part has its 
cards filed under the proper substation name in alpha- 
betical order. Each card contains complete nameplate 
and other data necessary for identification and classifi- 
cation of the piece of equipment, a diary of the opera- 
tions it has performed, also inspections, oil changes, 
part replacements, failures, etc. It is from these cards 
that orders for inspections are made. Since a circuit 
breaker must be inspected after a given number of 
operations if it is to continue at its rated interrupting 
capacity, this file is an essential part of circuit breaker 
maintenance. Records of automatic operations are ob- 
tained from daily reports of the system operator. 
Relay Operations. This file is similar to that for 
substation equipment, and the cards used are also 
similar. It contains a card for each protective relay, 
filed under an alphabetical index of substations. Every 
operation of a relay is recorded, the necessary informa- 
tion being obtained from substation operators and in- 
spection reports of the automatic control men. All 
induction relays are equipped with operation indicators, 
which consist of a small white metallic disk, which is 
thrown into view by a magnet coil connected in series 


with the relay trip circuit. These remain in view until 
reset by hand. 

These records indicate the value of the protection 
afforded by a relay, and are used in tracing the causes 
of circuit breaker openings. 

Unattended Substations. These stations, the majority 
of which serve individual customers, are inspected fre- 
quently, at which time they are cleaned, and any needed 
repairs are made or reported to the work dispatcher 
for assignment to the proper maintenance foreman. 

On the cards of this unattended station file are re- 
corded the dates of inspections and repairs made. 
Repairs that are not made at time of inspection are 
recorded when made, unless they appear on the card of 
some individual piece of equipment. In some instances 
the number of the work order issued is recorded instead 
of a description of the repairs. The work order sheets 
bear a description of repairs and are filed for reference. 

Station Diagrams. One of the most valued records 
kept is the file of station diagrams and inventories. 
A single-line diagram is drawn of every station and 
vault, regardless of its size, as soon as its construction 
is completed. Each piece of equipment is numbered, 
and opposite this number in the inventory appears a 
complete description of that piece, together with the 
circuit which it serves. Relays, instruments, etc., are 
shown in the inventory, but not in the single-line dia- 
gram. This file is essential in analyzing cases of equip- 
ment failure and in arranging outages for work on 
equipment. It is also much used in checking equipment 
capacities when overloads are to be relieved and in pre- 
paring reports of overloaded circuits, transformers, etc. 
This file is kept in loose-leaf books. Another part of 
this file consists of a photograph of each station and a 
sketch showing its geographical location. 

Technical Transformer Data. This file consists of two 
sets of cards. The first contains a card for each trans- 
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former, filed under an alphabetical index of substations. 
Each card contains complete nameplate data and char- 
acteristics of the transformer it represents and a 
chronological list of the stations in which it has been 
installed, together with the date of installation and the 
voltages for which it was connected at each place. 
The other set of cards in this file are familiarly 
known as “spec” cards, there being one for each manu- 
facturers’ specification number installed or in stock. 
The obverse side of each of these cards bears the speci- 
fication number, manufacturer’s name, kva. rating, type, 
and a list of the serial numbers, date of purchase and 
place of original installation of each transformer of 
that specification number which the department has. 
The reverse side of these cards gives a list of the volt- 
ages and ratios obtainable and a winding diagram with 
terminal board connections for obtaining each voltage. 


Station 
operators 


Load 
testers 


. Load 
Inspector 


Reports to engineerin 
department for relief” 


Records of demands 
of major overloads 


Reports to division superin- 
tendents on such conditions 
as may come under 
their control 


Station and transformer 
load curves 


Reports to field section 
for relief of 
minor overloads 


Tabulation of 
peak loads 


Reports to system operator on 
conditions relievable by high- 
tension switching 


DIAGRAM OF COLLECTION AND 
DISTRIBUTION OF LOAD DATA 


Connection diagrams on specially prepared blueprints 
are made up from these cards for the electricians to 
refer to when any internal transformer connections are 
to be made. The proper voltages are determined from 
a study of the customers’ or distribution needs and of 
the station bus voltage reports prepared by another 
department. The terminal board connection diagrams 
on these cards are numbered, and the number of the 
diagram used appears on the aforementioned trans- 
former cards. Great care is necessary in the prepara- 
tion of cards for this file, for an error could prove costly 
by causing a transformer to be short circuited. These 
cards are indexed according to capacity. 

Each transformer is given a company number, which 
is so coded as to indicate its capacity. A third file of 
loose-leaf sheets containing these numbers in numerical 
order enables one to find at a glance where transformers 
of a given rating are installed or stored, and how many 

are available for new installations. 

Relay Settings and Inspections. The automatic con- 
trol section of the department, which, as its name 
implies, maintains control and protection equipment of 
oil breakers, transformers, etc., keeps a file containing 
a card for each relay on the system, these cards being 
filed under an alphabetical index of substations. The 
front of this card gives a complete description of the 
relay and its instrument transformers, and tells which 
breakers the relay trips. The back contains a space for 
records of periodic tests for time to trip and current 
to operate the relay, and for the date and name of the 
tester. Each relay is tested and adjusted every three 
months. 

Construction Jobs. All equipment changes other than 
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straight maintenance, such as, for example, installing 
larger equipment to relieve an overload, are handled 
through the field section. This section keeps a card 
index file of each job handled, which shows the nature 
of the job, the field man covering it and other informa- 
tion likely to be asked for at any time. The cost of 
each job must be estimated in order to obtain authority 
to spend the necessary money. For this reason the 
section keeps records of costs of materials most fre- 
quently used and of the actual cost of each installation. 
When the construction department has completed a job, 
the costs are recorded on the field section’s job card and 
the latter is put in an inactive part of the file. 

Apparatus Failures and Interruptions. All failures 
of substation equipment and interruptions to service 
caused thereby are thoroughly investigated by the de- 
partment’s inspector, who writes a report of each case, 
the more important ones going to the general manager 
of the company. The kind of equipment involved, the 
nature and cause of the failure and the extent of the 
outage to service are all recorded. It is, of course, the 
aim of the department to reduce service interruptions 
to a minimum, and a summarized report of failures and 
interruptions is prepared each month, showing what 
progress has been made in effecting this reduction. 
These reports are also of value in determining which 
manufacturer’s equipment causes the least trouble and 
gives the most service per dollar. 

Load Data. Since it is of the greatest importance to 
prevent equipment from being overloaded except for 
short periods of time, the department has a load in- 
spector who collects data and prepares reports and 
curves on all substations. These data are collected and 
distributed according to the accompanying diagram. 

From the daily log sheets sent in by substation oper- 
ators, the inspector prepares monthly peak load curves 
and reports on all station transformers and distribution 
circuits. The transformer capacity or the rating of the 
equipment on the circuit having the lowest current- 
carrying capacity is recorded on each curve or report. 
Daily load curves are kept on the more important trans- 
formers. 

In the unattended substations a twenty-four-hour 
load test is taken once a month, and curves and reports 
are prepared from these. Sustained rather than instan- 
taneous peaks are used for these reports. Load data on 
transformers serving individual customers are secured 
from monthly demand meter readings unless more than 
one bank is fed through the same meter, in which case 
monthly load tests are taken as in company stations. 
All periodic load tests are made by placing a clamp type 
current transformer and recording ammeter on the 
leads of the transformer to be tested. 

Loads on constant current transformers and mercury 
arc rectifiers are recorded from street lamp installation 
and removal reports prepared by the street-lighting de- 
partment. 

Records show that the percentage of service outages 
and equipment failures suffered by the apparatus have 
been materially decreased from year to year. The vari- 
ous maintenance record files, it is believed, have had 4 
large part in effecting this. Although the decreases 
may be largely due to replacement of old equipment 
with new of improved design, to the addition of im- 
proved equipment to meet load growths and to increased 
operating experience, much credit for these decreases is 
given the regularity of inspections, proper settings, 
tests, etc., which are assured by the thoroughness with 
which the equipment records are filed. 
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Letters from Our Readers 
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Necessity of the Starting Compensator 


To the Editor of the ELECTRICAL WORLD: 

In answer to J. W. Lovell’s question, “Are starting 
compensators necessary?” asked in a letter to the ELEC- 
TRICAL WORLD on Feb. 27, I beg to say that a com- 
pensator for starting squirrel-cage induction motors 
with reduced voltage has, in spite of occasional trouble 
with contacts or transformers, always seemed to me a 
very worth-while accessory appliance with a motor in- 
stallation. 

While it is true, as Mr. Lovell states, that a motor’s 
starting torque is less with reduced voltage than with 
full line voltage, so also are the mechanical and elec- 
trical stresses in the motor reduced. It has been my 
experience that, generally speaking, a motor will come 
up to speed on 60 per cent of line voltage with the load 
it can safely carry continuously. Occasional exceptions 
may be found where the motor drives a load of great 
inertia or, say, a reciprocating pump or other load re- 
quiring a high breakaway torque due to excessively 
tight-packing glands or other reason peculiar to the 
individual case in question. 

One of the principal objects in using a starting com- 
pensator is to limit to a lower value the rush of cur- 
rent during the starting period. The heavy starting 
current taken at full line voltage may not be objec- 
tionable in some cases where motors are fed over com- 
paratively heavy feeders from systems of large capac- 
ity (generating capacity) compared with the size of the 
motor; but in many others, in the interests of reason- 
able voltage regulation, the starting compensator be- 
comes desirable. Especially is this true of large motors 
connected to the lines of systems of small generating 
capacity, such systems generally not being extravagant 
in the use of conductor copper and being quite fre- 
quently without automatic voltage regulation. Often 
even with starting compensators voltage fluctuations 
are severe enough to trip the undervoltage release of 
other motors operating on the system, but such a volt- 
age drop is, of course, excessive. 

Every one who has worked much with motors is 
familiar with the sound produced at the instant current 
is applied to the stator of a motor and again when the 
compensator is thrown from the starting to the running 
side—a very distinct thump or jar that can be felt as 
well as heard. The greater the voltage applied com- 
pared to full line voltage, the more noticeable is this 
sound of distress. 

The writer recently attributed trouble in a 25-hp., 
2,300-volt, three-phase, 60-cycle, 900-r.p.m. motor to 
starting on full line voltage. This motor was connected 
through a very flexible leather belt drive to a deep-well 
pump. After insulation failure in the starting com- 
pensator transformers, the motor was started for some 
time at full line voltage, and in the course of time the 
thump and jar when the line switch was closed became 
sO pronounced that a careful inspection of the motor 
was made. This examination revealed that the stator 
laminations had become loosened from the motor frame, 
apparently because of the mechanical stress imposed 
either at starting or some other time. 


J. H. BENDER, 


Clayton, N. M. City Manager. 





ELECTRICAL WORLD 


713 
Meter and Commercial Departments That 
Co-operate 
To the Editor of the ELECTRICAL WORLD: 
I congratulate you upon your editorial entitled 


“Metermen as Consultants on Rates” in the Feb. 6 issue. 
It is only too true that in the past contract departments 
and others interested in the making of rates have all 
too frequently overlooked the difficulties that the meter 
department may have in metering some new type of con- 
tract. This is indeed unfortunate, for, if consulted 
beforehand, the meter department can often suggest 
ways and means of accomplishing the desired result that 
will save the utility money. As a case in point, our 
company some years ago made a study of the power 
factor of its large customers with the idea of putting 
into effect a power-factor corrective clause in its con- 
tract. Fortunately, the meter department was con- 
sulted. Its advice was that no mention whatever be 
made of the power factor but that a demand charge 
be employed based upon the kilovolt-ampere integrated 
demand. At that time we were using a kilowatt demand 
integrated over a fifteen-minute interval. 

After considerable investigation, it was decided that 
the company would be satisfied with a power factor of 
80 per cent and would, in effect, pay a bonus for any- 
thing better; consequently, the demand charge for kva. 
on a fifteen-minute basis: was made the same as the 
kilowatt charge on the basis of 80 per cent power factor. 
In other words, with the kilowatt demand $1.25 per 
kilowatt, the kva. demand was made $1, which means 
that the curves cross at 80 per cent power factor. Such 
a schedule was adopted and made available for larger 
customers. A reasonable number have accepted the rate 
and have installed corrective equipment, so that in one 
instance the power factor has been raised from 68 per 
cent to 85 per cent, and the end has not been reached 
with this customer. Another customer, operating a 
battery of electric furnaces, has been able to maintain 
a power factor better than 92 per cent. 

No mention, however, is made at any time of power 
factor. Our customers readily understand volt-amperes 
and kilovolt-amperes. We have had occasion to use 
three different methods of measuring these demands, 
each of which has been satisfactory in the place where 
it is in use. The first one consisted of a duplex type 
“RA” Westinghouse meter recording kilowatts and re- 
active kilovolt-amperes, from which is was not difficult 
to determine the maximum kva. The second method 
used a three-element watt-hour meter with its potential 
flux displaced to the mid point of the range of power 
factor that held during the peak load. This watt-hour 
meter combined with a suitable demand meter measured 
the kva. directly. The third method also measured kva. 
directly by means of a Westinghouse type “RI” meter. 

Had the commercial department proceeded with its 
intentions of measuring power factor, it would have 
become necessary to install two curve-drawing meters, 
one of power factor and one of kilowatts, so that the 
power factor might have been determined at the time 
of the peak and the proper penalty or bonus applied, 
which would have been extremely unsatisfactory to the 
utility and the customer. 

I heartily indorse the position taken that there should 
be more co-operation between the commercial and the 


meter departments. S. A. FLETCHER, 
Superintendent of Service. 
Alabama Power Company, 
Birmingham, Ala. 
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Charts Show Progress of 
Line Construction 


By CHARLES C. HOKE 
Union Electric Light & Power Company 

URING construction of the 

Cahokia-Crystal City transmis- 
sion line, the Union Electric Light 
& Power Company desired to have 
the work completed by the date of 
the beginning of service set forth 
in a power contract and therefore 
wished to keep an up-to-date record 
of progress by the construction 
gangs so that all work would be kept 
up to schedule and definitely ter- 
minated before that date. Tables 
similar to Table I were prepared to 


TABLE I—WIRE STRUNG AND WIRE 
SAGGED AND CLIPPED 
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FIG. 1 (AT LEFT)—CHART FOR WIRE STRUNG. 


Completed work 
Behind schedule 





show the work completed, and from 
them charts were made by which the 
progress at any time and the 
schedule assigned could be compared. 
Construction gangs were handled so 
that work was kept as close to 
schedule as possible and excessive 
labor charges for rush work or idle 
gangs ahead of schedule were 
avoided. Schedules were laid out so 
as to complete the line just five days 
before the contract date. Fig. 2 
shows that the work actually was 
completed within one day of the pre- 
pared schedule. 





Experiments on Ground 
Resistances 


HE variations of ground resist- 

ances with characters of soil are 
strikingly shown in the accompany- 
ing curves. All the tests from which 
these curves were constructed were 
made in one location in a soil of 
which the first 6 in. consisted of 
loosely compacted fine-textured sandy 
loam. Below this was 12 in. of 
sticky, tough, fine-texture sandy clay, 
the lower 6 in. of which was rather 
compact. The next 6 in. was a 
mottled dark drab clay, very plastic 
and very tough. Underneath this 24 
in. the earth was a plastic and im- 
pervious clay, becoming extremely 
hard when dried. 

The grounds consisted of 40 iron 
pipes, driven to various depths and of 
sizes ranging from ¢ in. to 2 in. and 
arranged generally in seven rows 
with spaces between pipes of 4 ft. 
and between rows of 8 ft. All tests 
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FIG. 2 (AT RIGHT)— 


CHART FOR WIRE SAGGED AND CLIPPED 


were made to a common water main 
return. The grounds were salted by 
digging a hole 12 in. deep and 18 in. 
in radius from the driven pipe, plac- 
ing 10 lb. of salt in the hole and 
pouring in as much water as the 
earth would absorb, after which the 
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VARIATION OF GROUND RESISTANCES 
WITH PENETRATION DEPTHS 


hole was back-filled and tamped. 
Tests were made with 60-cycle 
current, 

The curves here presented are, 
with one exception, averages of read- 
ings covering the seasonal changes 
of a year or more. There were con- 
siderable variations of resistance on 
the same ground on account of rain- 
fall, or lack thereof, at different 
seasons. This seasonal variation, 
like the difference made by salting, 
was not of great importance after 
the ground had passed a depth of 
4 ft. 

Primarily, tests showed the need 
of further investigation along the 
line of continuous current-carrying 
capacity of different size grounds. 
Tests showed that after a ground 
pipe carried a few amperes con- 
tinuously for a few hours its resist- 
ance began to increase and in 4 
short time reached several. hundred 
ohms. Investigation led to the belief 
that this high resistance was due to 
the formation of a film of steam 
between the outside of the pipe and 
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the earth. Cooling the pipe by pour- 
ing water inside of it caused the 
resistance to drop back to a normal 
value. When the resistance went to 
a high value, steam was observed 
rising from around the pipe and the 
temperature inside the pipe measured 
100 deg. C. The time required to 
reach this condition of high resist- 
ance depended on the size of pipe and 
amount of current flowing. 

The information here given was 
abstracted from Bulletin No. 30 of 
the Texas Engineering Experiment 
Station, entitled “The Resistance of 
Electrical Ground Connections,” by 
Prof. O. B. Wooten of the Agricul- 
tural and Mechanical College of 
Texas. The curves were redrawn 
from Figs. 2, 4, 6 and 7 of the 
Bulletin. 


——_—_—_~>—_-—— 


Pole-Framing Machine 


N THE manufacture of creosoted 

pine poles for telephone, telegraph 
and power lines, the Long Bell Lum- 
ber Company has developed and is 
using an electric-driven combined 
roofing and framing machine. Nu- 
merous tests have been made to prove 
the efficiency of the outfit, and it has 
been found that its use not only re- 
duces the cost of the work but 
greatly improves the workmanship. 

The equipment consists of a saw 
mounted in a frame that travels up 
and down and a cutter head mounted 
on a swinging arm for cutting gains 
and which moves longitudinally 
along a shaft or spacing bar. In the 
operation of the machine, the poles 
are brought from the storage or sea- 
soning skids or direct from the cars 
over dead rolls onto V-shaped rolls 
under the cutter head. These rolls 
operate to turn the pole so the crook 
will be in the proper orientation 
with respect to the gains and the 
roof, should the pole happen to be 
crooked. Very little additional hand 
turning is necessary to get the gains 
on the concave side of the pole. 

The roofing saw travels perpendic- 
ularly and is also controlled so as to 
cut the roof at any angle desired. 
The pole is elevated by means of an 
eccentric in order that the cutter 
head may take advantage of any 
sweep in the poles, and the first gain 
is cut at one stroke. The head moves 
forward the desired distance, travel- 
ing over a shaft and controlled by a 
notched bar, and the next gain is cut 
at the proper location. The poles 
are kicked from the framing ma- 
chine onto skids, where they are 
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THE WORKING END OF THE POLE-FRAMING MACHINE 


bored with an electric auger and 
where questionable knots are ex- 
mined and cleaned with flanged bits 
in an electric drill. A gasoline 
branding iron burns the company’s 
trademark and date on the pole. 
The advantage of doing this work 
with machinery is not only the sav- 
ing in money effected; better work- 
manship is also secured. The bed of 
the machine is laid off in inches, and 
the pole may be moved to any length 
desired before the roof is cut. Poles 
worked with this equipment will be 
exactly the same length, and further 
measuring is unnecessary. The cut- 
ter heads are arranged so the gain is 
slightly concave at the center, thus 
giving an opportunity to pull the 
crossarm tight when the bolt is 
drawn up with its nut. The fact 
that the pole is not moved after the 


cutting of the first gain until all of 
the gains are cut assures perfect 
alignment. Sighting or leveling 
boards are’ unnecessary. The spac- 
ing bar prevents any gain from not 
being properly spaced. The equip- 
ment was designed by one of the 
company employees and patented for 
the protection of the company only. 





Cable Reel Trailer for 
Emergency Service 


N CASES where an important 

overhead line is down the Public 
Service Company of Colorado re- 
stores service by using a trailer 
equipped with two groups of three 
reels of cable and an oil switch to 
span the break temporarily. The 
three cable reels mounted in each 





TRAILER CARRIES 150 Fr. oF 5,000-VOLT FLEXIBLE NO. 4/0 CABLE 
FOR SPANNING BREAKS IN OVERHEAD LINES 
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end of the trailer contain about 150 
ft. of 5,000-volt, No. 4/0 flexible 
cable each. A three-pole oil switch is 
mounted in the center to connect the 
two groups of reels. 

In case of. failure of a heavy and 
important feeder this emergency 
truck is hauled to the place of dam- 
age, the high-voltage wire is unreeled 
on the ground and then attached by 
means of permanently mounted 
clamps to the good spans on each 
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side of the break, after which the old 
line is cut in the clear. The line- 
men then close the oil circuit breaker 
on the truck and thus restore serv- 
ice in a very few minutes, whereas a 
period of an hour or an hour and a 
half would be required if the line 
had to be put up again. 

This cable reel trailer is very often 
used in connection with a trailer con- 
taining three 50-kw. transformers 
for supplying emergency service. 


Remote Control on 27 per Cent of Chicago’s 
60-Cycle System 


EVENTEEN substations with a 

rating of 100,000 kw., out of a 
total of 42 substations rated at 
377,000 kw., now serving the 60- 
cycle system of the Commonwealth 
Edison Company, are remotely con- 
trolled. The average capacity of the 
remote-control substations is 5,900 
kw., whereas that of the average 
attended substation distributing 60- 
cycle energy is 11,100 kw. Since the 
adoption of remote control in 1921, 
no new attended 60-cycle substations 
have been built. However, there are 
several instances where existing rail- 
way or direct-current substations 
have been made to serve the addi- 
tional function of a 60-cycle dis- 
tributing center. 

According to R. H. Clark, assistant 
to the superintendent of substations, 
Commonwealth Edison Company, the 
cost of construction of the remote- 
control substation is about equal to 
that of the attended substation and 
the operating cost per kilowatt of 
capacity has averaged in actual ex- 
perience a littie more than one-half 
that of the attended substation. The 
service furnished is equal in depend- 
ability and reliability with that 
of the attended substation, the re- 
liability being primarily due to the 
present security of the 4,000-volt dis- 
tribution system. Located as they 
are in sections of the distribution 
system once served by attended sub- 
stations, the remote-control substa- 
tions have enabled shortening the 
feeder circuits in the districts af- 
fected, with resultant economies in 
distribution and improvement in 
voltage regulation. 


How CONTROL IS EFFECTED 


Remote control of the unattended 
substation is usually effected from 
the nearest attended substation over 
five-conductor control cable terminat- 
ing at selector switches. The dis- 


tance between each remote-control 
substation and its control station 
varies from approximately one-half 
mile to two miles. Remote control 
permits opening and closing of the 
oil circuit breakers in the 12,000- 
volt supply lines, the primaries and 
secondaries of the transformer and 
each phase of each circuit. Auto- 
matic opening of an oil circuit 
breaker is manifested at the control 
point by the ringing of an alarm bell. 
The identity of the switch which has 
opened is determined by rotating the 
relay-operated arm of the selector 
switch, which automatically stops at 
the control point for the switch 


Tree Root in Duct of 
Electric Company 





T IS all coiled up, because if it 

were photographed at full length it 
would undoubtedly have to be published 
serially, but is really 14 ft. 6 in. long. 
It is a tree root which in its innocent 
babyhood, while it was still an almost 
microscopic tendril, adventured through 
a crack into a vacant duct of the Phila- 
delphia Electric Company. It evidently 
liked the environment, for it grew and 
grew until arrived that unhappy day 
when the Philadelphia Electric Com- 
pany decided to use the duct for other 
than a conservatory. 
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which is open and lights a signal 
lamp. After closing the open switch 
the operator again rotates the selec- 
tor switch arm to check the closed 
position of all oil switches in the 
remote-control substation. 


ATTENTION REQUIRED 


All remote control substations are 
visited daily by an inspector of the 
substation department for the pur- 
pose of inspecting and caring for 
the equipment, changing charts on 
graphic instruments and reading in- 
tegrating watt-meters. Special trips 
are made to the substation by in- 
spectors day or night on the call of 
the load dispatcher to perform spe- 
cial or emergency switching. The 
substations are designed to be in 
keeping with or somewhat better 
than the surrounding neighborhood. 
Lawns and shrubbery are maintained 
around the substations in first-class 
residential districts. 


LAYOUT 


In the typical remote-control sub- 
station there are two _ incoming 
12,000-volt lines connecting through 
truck-type oil circuit breakers to the 
12,000-volt bus. This bus is divided 
into two sections provided with dis- 
connects so that the sections may be 
fed independently or in parallel from 
either or both lines. Two 3,000- 
kva. oil-cooled transformers installed 
outside the substation building are 
connected through oil circuit breakers 
to the 12,000-volt bus—one trans- 
former to each section of the bus. 
The secondary side of each trans- 
former is connected through oil 
circuit breakers to the 4,000-volt bus, 
which can also be sectionalized by 
means of disconnects. Transfer bus 
and spare circuit equipment are pro- 
vided for flexibility in switching op- 
erations. Outgoing circuits from 
the 4,000-volt bus pass through 
single-phase oil circuit breakers. 
The circuit voltage is automatically 
controlled by a contact-making volt- 
meter, which operates a voltage regu- 
lator in each phase of the 4,000-volt 
circuit. 


PROTECTION 


High-tension lines between the 
attended and remote-control substa- 
tions are protected by current-limit- 
ing reactors at the attended substa- 
tion and by _ inverse-time-element 
overload relays at both the attended 
and remote control substations. In 
addition, sections of transmission 
lines between substations are pro- 
tected by balanced relays. Overload 
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relays protect the primary and sec- 
ondary sides of transformers and 
each 4,000-volt circuit. 

The current for the operation of 
the oil circuit breaker is provided by 
a 30-volt inclosed type _ battery 
charged by a 150-watt motor-gener- 
ator set. This set is controlled by 
a clock which can be set so that the 
battery is automatically charged for 
a chosen period at any time each day. 





Service Interruptions 
and Causes 


HE seriousness and causes of 

all interruptions to substation 
supply resulting from transmission 
circuits and associated equipment of 
22,000 volts and higher being out of 
service have been analyzed by the 
Consumers Power Company and 
made available for the years 1920 
to 1924 inclusive. J. G. Hemstreet, 
superintendent of operation, points 
out that the causes of interruption 
were divided into five groups—light- 
ning, wind and sleet, mechanical in- 
terference, equipment defects and 
miscellaneous—being evaluated in 
terms of kilovolt - amperage - mile- 
minutes. 

It may be observed that lightning 
constituted the largest single cause 
of interruptions in 1920 and greatly 
exceeded the interuptions due to this 
cause during the succeeding four 
years. Marked improvement in the 
condition of the higher-voltage lines 
and apparatus was made in 1921 to 
1924 inclusive. A condition existing 
in 1920 which influenced this group 
was the lack of generating capacity 
in certain parts of the system. The 
loss of a transmission line in many 
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1920 1921 1923 


Cases made it necessary to take other 
line S out of service. This shows the 
Importance of providing adequate 
capa ity at all times, well dis- 
tributed over the system, points out 
Mr. H mstreet. Equipment defects, 
Which include line and_ station 
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Turbines in Tientsin, China 





HESE turbines (Westinghouse 750 
kw.) have so far stood up through 
riot, strike and revolution in the Yu Ta 
cotton mill, on the outskirts of Tientsin, 


China. Whether they spin for owner or 


equipment, show a steady decrease. 
This item gives a good idea of the 
results of work expended on im- 
proved layout and methods of main- 
tenance and operation. The effects 
of the bad sleet storm of 1922 are 
shown in the wind and sleet group. 

Miscellaneous causes include over- 
load, testing, inspection, mistakes, 
unknown causes and pre-arranged 
interruptions for construction and 
maintenance. The latter, which rep- 
resent 90 per cent of this group, are 
not as serious as those caused by 
trouble, inasmuch as the customer is 
generally notified beforehand. How- 
ever, this notification in some 
cases does not help greatly, 
particularly in services that 
are dependent on 24-hour sup- 
ply. To reduce these causes of 
interruption. all new installa- 
tions will be equipped, so far 
as practicable, to enable in- 
spection and maintenance of 
apparatus without interrupt- 
ing service. 

Mechanical interference, 
which included trouble due to 
foreign objects blowing into 
the lines, automobiles and 
trucks striking poles and towers, etc., 
although existent, was too small rela- 
tively to show graphically. 

Further analyses of these figures 
can be made by comparing with data 
given in the article entitled ““Operat- 
ing a Fully Interconnected System,” 


robber, for mandarin or coolie, is all one 
to them, and they will continue on their 
steady way until they receive mortal 
wounds in the steam chest or other 
vital spot. 


which appeared in the Sept. 26 and 
Oct. 3, 1925, issues of ELECTRICAL 
WORLD. 





Manhole Gasket Renewed 


Once in Eleven Years 


LEAKY manhole gasket in a 

boiler drum is a source of dan- 
ger and unnecessary expense which 
can be avoided by using care when 
opening and closing the manhole. 
Only once in eleven years has a leaky 
manhole gasket been replaced on 
boilers operating at 160 lb. pressure 
in the plant of the Maryville (Mo.) 
Electric Light & Power Company. 
When the manhole is opened, the 
cover is not allowed to drop back 
into the boiler, but is carefully 
taken out and put in a safe place so 
that there will be no danger of 
crimping or cutting the gasket. If 
the boiler is hot, an electric fan is 
played on the manhole to drive the 
heat back, a line is attached to the 
spider on the cover and it is slowly 
lowered back into the boiler to be 
removed later. When a cover is 7e- 
placed, a little graphite is put on the 
gasket and the cover is worked into 
a firm fit before it is tightened. It 
is believed that old gaskets given 
proper treatment give surer protec- 
tion against dangerous and waste- 
ful leaks than constantly replaced 
gaskets. 
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Radio Interference Caused 
by Poorly Grounded 
Cable Sheath 


By FREDERICK KRUG 


Superintendent of Power Production, 
Porto Rico Railway, Light & 

Power Company 
UMEROUS complaints of inter- 
ference with radio reception 

thought to be due to power com- 
panies’ distribution lines are being 
reported. In many cases the cause 
of this interference is exceedingly 
difficult to locate and the isolation of 
the fault can generally be accom- 
plished only by the process of 
elimination. An unusually serious 
case of interference that made re- 
ception at the Naval Radio Station 
at San Juan, Porto Rico, practically 
impossible and caused numerous 
complaints from amateurs was re- 
cently located and corrected on the 
system of the Porto Rico Railway, 
Light & Power Company. 

The disturbance manifested itself 
as a continuous roaring noise, 
crackling at intervals. It was prac- 
tically constant in character, going 
off at rare intervals and then for 
short periods of time only. The in- 
tensity of sound in the receivers at 
the Naval Radio Station interfered 
so much with reception that it had 
about been decided to relocate the 
station. 

The power system comprises a 
22,000-volt transmission network sup- 
plied from hydro plants with an 
auxiliary steam plant located in the 
city. The steam plant is adjacent to 
the main substation and feeds di- 
rectly into the city distribution sys- 
tem, which is two-phase, 2,300 volts. 

Three 2,300-volt primary feeders 
parallel the Naval Radio Station and 
the cause of the trouble was first sus- 
pected as being in one of these. They 
were taken out of service one by one, 
but with any one of them in service 
the noise persisted, which seemed to 
indicate that the disturbance was 
transmitted over these feeders to the 
vicinity of the radio station. A care- 
ful log was made of the periods when 
the noise ceased and this was checked 
against operating log sheets of the 
plants and substations to ascertain 
what apparatus was out of service 
during such periods, but no correla- 
tion could be found. Explorations 
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were made without result on all sus- 


pected primary feeders with ap- 
paratus indicating the intensity of 
sound. 

The hydro plants and transmission 
system were isolated temporarily and 
later the steam plant was shut down 
for a short time. This left only the 
main substation to investigate. All 
distribution feeders, feeder regu- 
lators and transformer banks were 
removed one by one. As long as one 
of the three feeders paralleling the 
radio station was in service the noise 
persisted. 

Due to construction changes being 
made, the only part of the substation 
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cate the necessity not only of care- 
fully grounding all apparatus that 
is likely to accumulate a static 
charge, but also of checking up on 
such grounding at regular intervals. 





Educating Customers in the 
Use of Electric Appliances 


DEMONSTRATION panel wired 

to represent a _ house-lighting 
circuit, complete from meter to con- 
venience outlets, is being used by 
the women’s committee of the Ala- 
bama Power Company in its educa- 
tional work before the various 





DEMONSTRATION BOARD USED BY THE WOMEN’S COMMITTEE OF THE 
ALABAMA POWER COMPANY 


that could not be isolated without 
shutting down the substation com- 
pletely were 1,000,000 circ.mil lead- 
sheathed cables between the steam 
plant and substation. These cables 
were carefully examined. For part 
of the distance they are carried 
on insulated racks and then through 
fiber conduit. Apparently the ground- 
ing of the lead sheath of these cables 
had been disturbed, for on touching 
them a sharp static charge was 
noticed. As soon as they were 
solidly grounded the disturbance 
ceased completely and the Naval 
Radio Station was able to resume 
operations. 

Since these cables are directly 
connected to all primary distribu- 
tion feeders in the city through a dis- 
tribution bus, the static disturbance 
was distributed all over the city. 
This experience would seem to indi- 


women’s clubs of Alabama. This 
board, shown herewith, is equipped 
with a watt-hour meter, fuse block 
and fuses, sockets, wall switches and 
convenience outlets. A feature of 
this particular board is the use of an 
indicating wattmeter calibrated to 
give the cost of using connected ap- 
pliances in cents per hour. The 
outer scale is based on the lighting 
and appliance rate; the inner scale 
is based on the average range rate. 
In the latter case it was necessary 
to take an average rate, since the 
range rate includes a demand charge 
that covers the first 30 kw.-hr. con- 
sumed by a combined lighting and 
range customer. 

The board shown was designed by 
Miss Elizabeth Lee of the Alabama 
Power Company, who is national 
chairman of the N.E.L.A. womens 
committee. Miss Lee on a recent 
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visit to New York attended a lec- 
ture and demonstration given by 
Miss Rita Otway of the educational 
extension bureau of the New York 
Edison Compahy. Miss Otway’s 
lecture was illustrated by a, some- 
what similar board, but without the 
indicating wattmeter. Miss Lee was 
so impressed with the educational 
value of this board that she secured 
photographs of it for distribution 
among the members of her commit- 
tee and designed the board now being 
used by the women’s committee of 
the Alabama company. The idea of 
the indicating wattmeter was sug- 
gested by the women’s committee of 
the State of Kentucky. 

Miss Maria Whitson, engineer of 
the Alabama Power Company, has 
used the board in several lectures 
and demonstrations. In addition she 
plans to give a demonstration before 
a meeting of county home demonstra- 
tion agents and to a class of Girl 
Scouts working for the electrician’s 
merit badge. The board was also 
used in the Electrical Exposition 
held in Birmingham, March 15 to 20. 





Dayton Company Enter- 
tains Industrial 


Foremen 
By G. A. DOELLER 

Dayton (Ohio) Power & Light Company 

HE better a central station com- 

pany’s customers become ac- 
quainted with the personnel of the 
utility and its physical operation the 
more confidence they will have in 
the service rendered. With this 
thought in mind the Foremen’s Club 
of Dayton, an organization of indus- 
trial foremen and superintendents 
with a membership upward of 1,200, 
was entertained by the Dayton Power 
& Light Company at its Miller’s 
Ford station recently. Although the 
weather was very unfavorable, more 
than 750 members attended and par- 
took of a dinner prepared by the 
Dayton company’s cafeteria staff. 

As the guests arrived at Miller’s 
Ford station they were conducted 
through a large basement room, 
Where hats and coats were checked, 
and thence to the turbine room, 
Where tables were laid for the din- 
her. Folders briefly describing the 
Dayton company’s property and its 
Service were at each place. 

Committees of the Dayton Power 
& Light Company also arranged an 
Inspection trip through the plant. 
Members of the Miller’s Ford staff 
and of the electrical construction de- 
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Millers Ford Station 


January Twenty-seventh 
Dayton Power & Light Compeny 


Nineteen Hundred end Twenty-six 





FOLDER EXPLAINING SCOPE OF DAYTON 
COMPANY’S SERVICE 


partment were placed at strategic 
points to explain operation and con- 
struction of the electrical equipment 
and instruments. The visitors were 
impressed with the almost entire 
absence of manual operation, and of 
particular interest to power-house 
men was the installation of instru- 
ments and apparatus to enable the 
operator to check up and maintain 
efficiency of the plant. 

An added attraction that received 
much favorable comment was a 
factory -lighting demonstration in 
the machine shop, prepared by H. S. 
Nonneman, illuminating engineer of 
the Dayton company. Modern and 
obsolete lighting systems were so 
arranged as to be in service al- 
ternately for a period of two 
minutes. Charts, diagrams and pic- 
tures descriptive of good lighting 


719 
were hung on the walls. A small 
film-projecting machine told the 


story of “Better Factory Lighting.” 
Each visiting foreman received a 
copy of the booklet “Better Factory 
Lighting Pays.” 

Four of Dayton’s largest fac- 
tories, including the National Cash 
Register Company, had representa- 
tives at the demonstration to check 
up better lighting plans which had 
been previously submitted by the 
Dayton Power & Light Company. 
All of these companies have since 
started to remodel their lighting to 
conform to modern standards. Sev- 
eral other companies have made re- 
quests for better lighting plans as a 
direct outcome of this demonstra- 
tion, and one of these companies has 
placed orders for new units of ap- 
proved design. 





About 16 Hp.-Hr. to Thresh 
180 Bushels of Oats 


NO-LOAD input of 6.5 hp., a 
full-load input of 15.5 hp. and in- 
stantaneous peaks of 19 hp. were ex- 
perienced in a farm test of an elec- 
trically driven threshing machine 
near Schenectady, according to C. H. 
Churchill, Jr., Adirondack Power & 
Light Corporation. The machine de- 
livered 180 bushels of threshed oats 
per hour, which was 80 per cent 
above the rated capacity. If the 
thresher had been run at normal 
speed (about 1,150 r.p.m.) and if the 
bundle strings were cut and the 
bundles spread out before feeding, it 
is believed that 10 hp. would have 
been ample power for this job. 
The equipment consisted of one 





DINNER TO 750 MEMBERS OF FOREMEN’S CLUB IN TURBINE ROOM 
OF MILLER’S FORD STATION 
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Westinghouse thresher No. 7731, 
using the grain-saving wind stacker 
made by the Indiana Manufacturing 
Company; one General Electric 15- 
hp., 220-volt, three-phase induction 
motor on a chore truck with starting 
compensator; two 74-kva., 2,300/230- 
volt open-delta connected trans- 
formers, and 175 ft. of 54-in. belt. 
The thresher-drive pulley was op- 
erated at about 1,300 r.p.m. and the 
chaff blower at 875 r.p.m. 


Careful Planning Increases 


Sales in Dull Months 


ANUARY, February and August 

are three months which usually 
show poor results in comparison 
with central-station appliance sales 
for the rest of the year. The new- 
business department of the Empire 
District Electric Company, Joplin, 
Mo., succeeded this year in’ more 
than doubling appliance sales over 
those of January of last year (from 
$11,000 in 1925 to $25,000 in 1926), 
and although complete reports are 
not yet available, expects to obtain 
the same results in February sales. 
The increase in January was accom- 
plished by pushing fixtures and floor 
lamps on which special inducements 
could be offered and still maintain a 
profit. An agreement was made 
with a fixture manufacturer by 
which he allowed customers 25 per 
cent of the price of a new fixture on 
every old one replaced. In spite of 
the after-holiday season a large num- 
ber of fixtures were sold and the rev- 
enue per outlet was increased 200 
per cent. More than 200 floor lamps 
were sold in the same period to the 
company’s 17,000 residential and 
commercial customers. They were 
priced at $19.45 and were equipped 
with a 100-watt lamp without extra 
charge. A down payment of 45 cents 
was required, with the balance on 
time payments, since the company 
has found that a negligible number 
of lamps and fixtures have to be re- 
called because of defaulted payments. 

The same methods were pursued 
in February, featuring different ap- 
pliances such as electric incubators 
and floor waxers. G. W. Rauch, the 
assistant new-business manager, 
plans to utilize these three months 
each year to put special effort into 
merchandising some new appliance 
when attention will not be taken 
from it by campaigns on other major 
appliances which have already been 
scheduled for the other seasons of 
the year. 


ELECTRICAL WORLD 


Commercial Organization 
for an Interconnected 
System 


HE Southern Division of the 

Illinois Power & Light Corpora- 
tion maintains headquarters in St. 
Louis, Mo., and serves a territory 
about 80 miles long by 50 miles wide 
in southern Illinois adjacent to East 
St. Louis. In order to carry out 
an efficient merchandising program 
which would cover the 180,000 popu- 
lation and 40,000 customers located 
in 100 towns, an organization had to 
be built up that would give full cov- 
erage of all customers and would at 
the same time permit proper super- 
vision and direction of all mer- 
chandising activity. The company 
maintains twelve district offices, one 


Division 
Manager 














Illumination 
Engineer 





ORGANIZATION CHART FOR THE SOUTHERN 
DIVISION, ILLINOIS POWER & LIGHT 
CORPORATION, COMMERCIAL 
DEPARTMENT 


for each operating district, and 26 
local offices in which merchandise is 
sold. The sales manager, with head- 
quarters in St. Louis, directs all com- 
mercial activity in the division 
through the district managers, who 
have charge of all operating and 
commercial activity in their dis- 
tricts. The towns served range 
from 25,000 down to 500 in size and 
merchandising districts for salesmen 
are laid out so that each one will co- 
incide with the operating districts 
and will contain approximately 4,000 
meters, from two to ten towns and 
two to six offices. In two cases the 
merchandising district includes two 
operating districts which are sparsely 
settled and widely spread out. A sales- 
man for canvassing and soliciting is 
assigned to each merchandising dis- 
trict, working under the supervision 
of the district manager. Employees 
in all the offices also sell merchandise. 

New-business development is han- 
dled by sales engineers and sales- 
men operating from the division 
office. As shown on the organiza- 
tion chart, they consist of an indus- 
trial power engineer, an illumination 
engineer and a salesman who spe- 
cializes on obtaining wiring of old 
buildings. The power engineer deals 
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directly with the large primary 
power customers, but works with the 
local organizations in obtaining busi- 
ness from the smaller power cus- 
tomers. The demdnstrator and the 
manufacturers’ agents in the com- 
pany’s territory, also on the division 
staff, work with the local organiza- 
tions according to plans laid out by 
the division manager. 





Cost of, and Return on, 


Electric Range Service 


S IN THE case of domestic re- 

frigerator service, the cost 
analysis of which was published on 
page 670 of the March 27 issue of 
ELECTRICAL WORLD, the El Paso 
Electric Railway Company of El 
Paso, Tex., has also compiled like 
figures on the cost of, and return on, 
service to electric ranges. Compar- 
ing the annual profit of $5.50 per 
range with the same profit of $16.62 
per refrigerator, the range load does 
not seem like a remarkable per- 
former. However, it should not be 
forgotten that the refrigerator load 
has come to the central station like 
manna from Heaven. 








DATA ON RANGE RATE 
ae 


Power plant investment, $150 per kilowatt 
Average connected load per range, kw. 
from 30 to 50 per cent demand factor. 
Diversity (10 — 1) N.E.L.A. range com- 
mittee report. 
Power plant investment per range 
$150 x 600 ~— 1,00 

Distribution system investment. Ma- 
terials and labor for service to 
range, including transformer, cop- 
per, meter, etc. (does not include 


$90.00 


DOES) co ccccccnessvcccccccccres i $90.00 
Total investment .......+++e+e%° $180.00 
Fixed charges (annual) : 
Per 
Cent 
Interest .... 8 
Depreciation. 4 
TOROS .sccse 2 
Insurance . 1 
TORE ook ieee 15, or $180 per $27.00 


range X 15 per cent....-+++++> 
Annual operating expenses: 
Switchboard costs plus losses and 
such other items of expense di- 
rectly incurred as a result of 
range business, 1.5c. 
Estimated annual ee ee 
w.-hr. ¢ 


tion per range, 1,500 09 50 

CE coe Lee aeeMesebE CREEK ER EEOC ET “F'00 
Annual service per range...-+++++> - 2. 

Total expense per range....---+++: $54.50 


Annual income per range, 1,500 kw.- $60.00 
hr. at 4c. per Kw.-hr.....---++++* t60 
Total annual expense per range...--- 5 


Annual profit per range.....-- ait $5.50 

Sale price per kw.-hr.....- $0.0° 63 

Cost price per kw.-hr.....- _ 0363 
Profit per kw.-hr......+-- $0.0037 


Minimum charge, $30 per year. al 


_—_—___—— — 


In view of the fact that the elec- 
tric range is a day load and only for 
a short time during the year does 
it touch upon the station peak, it is 
thought that it is a desirable load at 
the existing rate. 








a a a 
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Hydro-Electric Development and 
Steam Equipment 


Toging Hydro-Electric Plant.—P. 
GRUNLER.—To supply the large amount 
of direct-current energy required for 
the operation of a South German 
aluminum plant, the River Inn was 
utilized to furnish, at the end of a 13- 
mile canal, a -hydraulic head of about 
9) ft., the water driving fifteen hori- 
zontal-shaft basket-type turbines of 
10,000 hp. each. Eight of these wheels 
drive direct-current generators, while 
six operate three-phase generators. 
The article describes only the direct- 
current installation. These dynamos 
are among the largest machines of their 
kind in Europe. Each delivers 385/425 
volts and 15,000 amp. at 150 r.p.m. The 
unusually high current is_ collected 
from four commutators per machine. 
The low speed made 24 field poles neces- 
sary. The entire generator weighs 107 
tons (stator 57, rotor 37 and shaft 13). 
The current from the machines is car- 
ried by seven aluminum bars per pole 
per generator to one set of furnaces for 


each machine.. Ordinarily the gen- 
erators operate as self-excited shunt 
machines. In cases where a specially 


wide voltage regulation is desired any 
of the machines may derive its field ex- 
citation from a 400-volt exciter unit 
driven by the fifteenth turbine in the 
power house.— Siemens Zeitschrift, 
January, 1926. 


Generation, Control, Switching 
and Protection 


Puncture of Solid Insulating Ma- 
terial—L. DreyFUS.—During the last 
decade the conception of electric punc- 
ture of solid insulating materials has 
undergone a considerable change. The 
originally determined instantaneous or 
short-time puncture voltage was soon 
found to be inadequate to express the 
suitability of a dielectric, because other 
contributing factors affected this volt- 
age very materially. Humidity, time, 
t aperature and form of electrodes 
were the chief factors, and only gradu- 


ally are data and laws being gathered 
and formulated to determine with 
mathematical precision the exact influ- 
ence of these variables. The author 


compares and analyzes in a general 


way recent data, published in America 
and Europe, and points to the promis- 
ing fiell for further research of this 
nature.__ Vlektrotechnik und Maschinen- 
bau, Feb. 14, 1926. 

Heat the Cause of Electric Pune- 
fwre.—\\ BERGER.—A number of modern 
publications maintain that the punc- 
lure of lid insulating materials in 
the shi of plates or tubes is pri- 
marily to heating. The author of 
this elaborate 20-page article com- 
pares t arious theories advanced to 
Sustain assumption. He describes 
the method and the results obtained by 
ee ‘iss firm covering research of 
in S na , these results clearly bear- 
out ‘ fact that thickening of a 
ayer 0 


nsulation beyond a certain 


critical value is electrically useless on 
account of the increasing difficulties in 
dissipating internal heat. Some of the 
tests are described in detail, and 
measured electrical losses and internal 
heat on “bakelized” paper cylinders 
are given which show how much the 
material of a certain thickness will 
stand when cold and how this strength 
decreases for higher electric stress com- 
bined with higher internal heat due to 
increased losses. Similar tests on high- 
voltage bushings and insulated metal 
bolts were made, with results closely 
checking theoretical investigations.— 
Bulletin de VUAssociation Suisse des 
Electriciens, February, 1926 


Transmission, Substations and 


Distribution 
Tests on a French 120-Kv. Trans- 
mission Line. — BARRERE-YOSSE. +— A 
double three-phase line connecting 


Chancy with Jeanne-Rose, a distance 
of 88 miles, was subjected recently to 
extensive tests to establish its char- 
acteristics and economies. It is the 
first line of that potential in France. 
Energy of 14,000 kva. stepped up in 
three water-cooled single-phase trans- 
formers from 11,000 volts to 120,000 
volts supplies the line at Chancy, de- 
livering at the other end 117,000 volts 
at a power factor of 90. The trans- 
formers at the step-up end are con- 
nected delta-Y with directly grounded 
Y point, while the receiving bank is ar- 
ranged Y-delta-Y with tertiary winding 
transformers (tertiary is in delta). 
Measurements were made for resist- 
ance, insulation, impedance, capacity, 
power factor, corona losses and oscillo- 
graphic wave-shape determination. The 
results found are given in tabulations 
and curves.—Revue Générale de l’Elec- 
tricité, Jan. 16, 1926. 

Supplementary Eddy Current Losses 
in Transformers.—H. BOHLE.—In the 
low-tension windings of large modern 
transformers it is necessary to employ 
either very large conductors or several 
conductors in parallel. In the former 
case the conductor will stretch across a 
varying leakage field, with the result 
that a difference of potential is set up 
between parts of it. The other ar- 
rangement may be undesirable because 
of the equalizing currents set up by the 





same varying field. Where a single 
conductor is used, it has been cus- 
tomary to estimate the additional 


losses by adding from 5 to 15 per cent 
to the resistance losses. When, how- 
ever, the low-tension winding consists 
of a single layer, it may be found on 
test that the copper losses are 30 per 
cent or more higher than the ordinary 
resistance losses. To this problem the 
author applies Dr. Pohl’s method of cal- 
culating supplementary eddy-current 
losses in large alternators’ and derives 
equations whereby the designer - is 
enabled to compute the transformer 
eddy-current losses in advance. The 
loss-ratio—i.e., the ratio of the addi- 
tional to the normal losses—is shown 
to- be proportional to the squares of 


721 


frequency, number of turns. and 
breadth of the conductor, to the fourth 
power of the height of the conductor, 
and inversely proportional to the 
square of the length of the leakage 
lines. Specific applications are worked 
out, and the results are shown to agree 
substantially with test results—World 
Power, Febru ry, 1926. 


Bourbon Automatic Substation.— 
F. P. FIscHER.—An automatic substa- 
tion for converting from 6,600 volts, 
three-phase to 200/130 volts direct 
current on a three-wire system, has 
been in successful operation in New 
Orleans since August, 1923. Three 
6,600-volt, 60-vycle, three-phase incom- 
ing feeders supply power to two motor- 
generator sets of 1,000 kw. and 1,200 
kw. rating, respectively. The former 
consists of a 900-r.p.m., 1,350-kva. syn- 
chronous motor driving a _ three-wire, 
260-volt direct-current generator and a 
direct-connected 15-kw., 125-volt exciter. 
The other is a 300-r.p.m. unit, includ- 
ing a three-wire, 300-volt direct-cur- 
rent generator and a 4-kw., 75-volt ex- 
citer. Aside from automatic starting 
and stopping, provision is made for 
protection against nineteen different 
abnormal conditions. The station out- 
put averages about 30,000 kw.-hr. per 
day, with a peak of 2,000 kw. to 2,400 
kw. between 5 and 6 p.m. On sudden 
overload or short circuit in the Edi- 
son system the series differential short- 
circuiting breakers open, cutting in the 
series differential fields—General Elec- 
tric Review, February, 1926. 


Units, Measurements and 
Instruments 


Magnetometric Surveying as an Aid 
in Exploring Placer Ground.—KING C. 
LAYLANDER.—Comparison of results ob- 
tained by means of a survey with the 
magnetometer and by drilling and 
actual mining leads to the conclusion 
that placer deposits can be mapped and 
the relative concentration of different 
areas determined, so that either the 
best or what seems to be an average 
area can be selected for prospecting to 
ascertain the mineral content. The 
author is led to the view that there is a 
definite relation between the magnetic 
intensity and the value of the deposit 
in cents per yard. He cites a number of 
illustrations, with maps and charts, to 
show the close agreement between in- 
formation deduced from the magnetic 
survey and the results of actual tests. 
The method is not a “gold finder”; its 
indications appear to be due to the 
fact that placer gold is closely associ- 
ated with other minerals, many of 
them either being to some extent mag- 
netic or giving rise to weak currents 
while being acted upon by acid ground 
waters.—Engineering and Mining 
Journal-Press, Feb. 20, 1926. 

Cascade-Type Measuring Trans- 
formers.—E. PFIFFNER.—Connection of 
several transformers in a cascade was 
first introduced by Mr. Dessauer as a 
simple means of obtaining very high 
voltages with a minimum amount of 
internal insulation. Testing trans- 
formers of 1,000,000 volts or more 
based essentially upon this chain cor- 
nection were built. The author of this 
article follows a similar method to 
build comparatively simple potential 
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and current. transformers for measur- 
ing very high voltages or for use as 
grounding coils. By placing the small 
transformer units in porcelain con- 
tainers and stacking them on top of 
one another, like the unit cells in a 
pocket flashlamp, the problem of in- 
sulation from ground is solved in a 
strikingly simple way. To avoid all 
inconveniences inherent to the use of 
oil as an insulating medium, the author 
fills the porcelain containers with a 
thick compound. The poorer heat con- 
ductivity of this dielectric is compen- 
sated by the use of metallic fins placed 
between adjac_nt coils and extending to 
the inner wall of the ceramic container. 
The accuracy of such measuring trans- 
formers is withiiu + 1 per cent. Op- 
erating experience with such apparatus 
covering a period of more than two 
years was satisfactory in every respect. 
Absence of Ligh-voltage leads, small 
compass and weight and ease of ship- 
ment are noteworthy advantages of 
these transformers.—Elektrotechnische 
Zeitschrift, Jan. 14, 1926. 


Illumination 


Photometric Measurements on Lumi- 
nous Arcs.—Y. REY.—Results have been 
published in late years giving the bril- 
liancy of cored carbon electrodes, such 
as are used in searchlights, expressed 
in candlepower per square millimeter 
of the crater. The author undertook 
the task of checking these data and has 
devised for this purpose a_ specially 
adapted photometer method. He has 
procured carbons of American, German 
and French origin and formed arcs 
with such amounts of current as were 
used in the experiments formerly re- 
ported. Measurements of the light in- 
tensity on the crater indicated that 
there are certain definite zones with 
more or less intense light. A large 
discrepancy was found between actually 
observed and previously published data, 
the latter being far too high. It seems 
that other observers made three mis- 
takes, viz., disregarding the illumina- 
tion of the walls of the photometer 
room by the arc itself, neglecting the 
appreciable light of the interfering 
flame of the arc and, finally, forgetting 
the expansion of the carbon when hot, 
increasing its section about 25 per cent. 
—Revue Générale de VElectricité, Jan. 
30, 1926. 

New Methods of Showing Photo- 
metric Data.—SAMUEL G. HIBBEN.— 
The author suggests several simple 
methods of depicting lighting effects 
through the use of models or photo- 
graphs, intended for the lay mind un- 
familiar with photometric measure- 
ments. For the distribution curve in 
pace he suggests a model with numerous 
spines or rays proportional in length to 
the candlepower in the various direc- 
tions. From this he goes to a solid 
model (infinitely many rays) which 
when cut in half has its plane face 
bounded by a distribution curve. The 
idea is carried over to the case of an 
asymmetric unit. Intensities of illumi- 
nation are shown by curved surfaces 
with a height above the datum plane at 
each point proportional to the illumina- 
tion. An aid to the engineer rather 
than to the layman is offered in the 
form of a logarithmic chart, presented 
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through the courtesy of K. S. Weaver 
and designed to facilitate the computa- 
tion of horizontal or normal foot- 
candles for any mounting height and 
any distance from beneath the unit, 
when the distribution curve of a light 
source is known.—Transactions I.E.S., 
February, 1926. 


Motors and Control 


Rotary Converter for Crane Opera- 
tion. —R. MELLER.— The undisputed 
superiority of direct-current motors for 
the drive of cranes prompted the 
author to develop a special vertical- 
shaft, three-phase, direct-current con- 
verter small enough to be installed in 
the crane cab. A small, self-starting 
synchronous motor drives the rotary 
itself. The stator of the former can be 
displaced angularly, so that a stepless 
voltage regulation from full positive to 
full negative potential on the rotary 
can be obtained without resistors or 
brush shifting. The arrangement ob- 
viates also the need of any direct-cur- 
rent excitation. When the crane hook 
lowers a heavy load recuperative brak- 
ing is readily possible over this con- 
verter back into the three-phase line. 
Test results are given of a machine 
which is designed to be connected to 
220-volt, 50-cycle, three-phase current, 
delivering from zero to plus or minus 
300-volt direct-current at 44 amp. 
Speed regulation within 1 : 32 was pos- 
sible for either the empty hook or full 
load. The complete converter had a 
weight of 792 lb.—Elektrotechnik und 
Vaschinenbau, Feb. 28, 1926. 


Heat Applications and Material 
Handling 


Electric Hoisting Gear at the Mon- 
ceau-Fontaine Colliery—The equip- 
ment is designed for an ultimate work- 
ing depth of 4,265 ft., uses a flat cable 
which at the present working depth 
of about 2,500 ft. has to carry a maxi- 
mum load of 51,000 lb. and is wound 
on itself like a roll of tape as the cage 
is raised, and is driven by a pair of 
6,300-volt, 50-cycle, three-phase, 500- 
r.p.m. (synchronous speed), 575-hp. 
slip-ring induction motors geared to the 
drum by a double-helical 9.85-to-1 re- 
duction gearing. In operation, these 
motors are started simultaneously by 
means of a water rheostat consisting of 
three sets of sheet-iron electrodes dip- 
ping into a tank of carbonate of soda. 
The liquid is continuously pumped into 
the tank. It flows into a chamber 
through a valve which controls the 
depth of liquid and therefore the depth 
of immersion of the electrodes. By 
way of this valve, then, the operator 
controls the acceleration within cer- 
tain limits, and, if desired, he can keep 
down the winding speed by leaving 
resistance in the circuit.—Engineer 
(England), Feb. 19, 1926. 


Electrophysics, Electrochemistry 
and Batteries 


Phenomena Due to the Passage of a 
Bar Magnet Through a Circular Coil.— 
ENos E. WITMER, — Proceeding from 
the analysis, in an earlier paper, of the 
emf. produced in a circular coil by the 
passage of an ideal bar magnet with 
uniform velocity, when the trajectory 
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of the magnet coincides with th axis 
of the coil, the present investigation 
deals with the more general case when 
the trajectory is any straight line which 
does not deviate too much from the 
axis of the coil. This case is first 
studied mathematically and leads 
second-order approximations in the 
quantities indicating the deviations 
There follows an experimental v: rifica- 
tion of the theory with the aid of os. 
cillograms obtained by dropping a mag- 
net through a fixed coil—Jowrnal of 
the Franklin Institute, January, 1926. 


to 


Traction 


Main-Line Railway Electrification,— 
PHILIP DAWSON and S. PARKER-SMITH. 
—Part XI and XII of this long seria] 
deal with the northwestern United 
States. The Chicago, Milwaukee & ;t. 
Paul electrification is discussed in de- 
tail, as to the reasons for it, the choice 
of a system, its present extent and a 
general description, including a list of 
the hydro-electric stations of the Mon- 
tana Power Company with dates and 
capacities (aggregating 211,530 kw.) 
and a similar list of substations, as 
well as another list of stations of the 
Intermountain Power Company and the 
substations on the Coast division. In 
a corresponding way the Butte, Ana- 
conda & Pacific, the Inland Empire and 
the Great Northern roads are taken up. 
Finally, data on the locomotives of all 
these roads are tabulated. As in the 
preceding parts, there is a_ profusion 
of essential facts systematically pre- 
sented; indeed, the series of articles 
brings together a full body of precise 
information regarding railway electri- 
fication throughout the world.—Engi- 
neer (England), Feb. 12 and 26, 1926. 


Telegraphy, Telephony, Radio 
and Signals 


Radio Transmitting Station at Monte 
Grande, Argentina.—C. W. DoreTscH.— 
Buenos Aires is now linked to the 
world’s radio communication system by 
the completion of its radio transmit- 
ting station at Monte Grande, 12 miles 
outside the city limits, and a receiving 
station at Villa Elisa, 24 miles from the 
capital. Sending and receiving plants 
are connected with the operating center 
in Buenos Aires by specially designed 
underground cable lines. A 12,000-volt 
three-phase transmission line supplies 
the sending station with 1,000-kva. 
energy, which is transformed to 3,200 
volts, feeding two 800-hp., 1,500-r.p.m. 
induction motors connected to 6,000: 
cycle, 750-volt, 1,000-amp. A.E.G. high- 
frequency generators of the unipolar 
type. With a rotor diameter of 65 In 
a speed of 1,500 r.p.m. gives a circum: 
ferential speed of only 425 ft. pel 
second. The stators are water-cooled 
Stationary frequency changers multiply 
the 6,000 cycles in two stages t 24,000 
cycles. A large double antenna, cover 
ing an area of 4,600 ft. by 9,200 ft. 


supported by twelve steel towers ane 
kept taut by automatically operating 
counterbalance weights, is ene vized by 
the station. At Villa Elisa incoming 
signals are picked up by a lars: adjust 
able loop or by a double g niometel 
antenna. — Zeitschrift des ‘\eremé 


Deutscher Ingenieure, Jan. 2, 1929 
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No Bid for Muscle Shoals? 


This Now Looms as a Possible Outcome 
—Interdepartmental Advisory Com- 
mittee Compiles Specifications 


By PAUL WooTON 
Washington Correspondent 
ELECTRICAL WORLD 


OLLOWING the appearance before 

the joint committee on Muscle 
Shoals of representatives of the Union 
Carbide Company and of the American 
Cyanamide Company, doubt is being 
expressed as to whether or not any bid 
will be submitted. It is regarded as 
certain that no one will propose to 
manufacture 40,000 tons of nitrogen, as 
it has become increasingly apparent 
that any fertilizer manufacture at 
Muscle Shoals will be at a loss. There 
also is doubt as to the market’s ability 
to absorb that amount of additional 
nitrogen at this time. The thought on 
the part of the joint committee that it 
might be well to retain General Lansing 
H. Beach as an expert adviser and to 
employ former Representative McKen- 
zie has been abandoned. The Secre- 
taries of War, the Interior, Commercé 
and Agriculture were consulted in re- 
gard to expert advice, and as a result 
an interdepartmental committee has 
been set up composed of O. C. Merrill, 
executive secretary of the Federal 
Power Commission; Paul S. Clapp, ex- 
ecutive assistant to Secretary Hoover; 
M jor James H. Burns, Ordnance De- 
partment, and Dr. Elwood Mead, Com- 
missioner of Reclamation, Interior De- 
partment. Major Max Tyler will sit 
with the committee. 

The discussions before the joint com- 
mittee are in executive session, but it 
is understood that the Union Carbide 
Company has suggested a plan which 
will include rights for power develop- 
ment on the upper Tennessee. Senator 
Deneen, chairman of the joint commit- 
tee, states that after the conclusion of 
the informal conversations with pro- 
spective bidders a series of open hear- 
Ings probably will be held. Senator 
Norris expects to spend several days 
at Muscle Shoals next week. 

The advisory committee to the joint 
committee has submitted certain gen- 
eral specifications which that commit- 
tee believes should be compiled with by 
all bidders. Whether or not the com- 


mittee will make use of these specifica- 
tions is not known. 

The committee extended the list to 
which sent its invitation to submit 
bids to include the Carborundum Com- 
pany, Anaconda Copper Mining Com- 
Pany, (eneral Motors Corporation, 
Ameri: Car & Foundry Company, 
International Nickel Company, Allied 


Chemica) & Dye Corporation, National 


Lead ipany, International Paper 

Compa Goodyear Tire & Rubber 

Compar Pittsburgh Plate Glass Com- 

pany, Kontuecky Public Utilities Com- 

Dany, Southern Power Company, J. G. 

_ : mpany, E. W. Clark & Com- 
v, 


essee Coal, Iron & Railway 





Company, Elbert H. Gary, E. I. du Pont 
de Nemours, Westinghouse-Church-Kerr 
Company, Westinghouse Electric & 
Manufacturing Company, General Elec- 
tric Company, Harris, Forbes & Com- 
pany and H. J. Pierce. Bids received 
after April 10 will be forwarded to 
Congress without comment, 





N.E.L.A. Cuts Down Atlantic 
City Sessions to Eleven 


Business sessions at the forty-ninth 
convention of the National Electric 
Light Association, which is to be held 
at Atlantic City, N. J., on May *7-21, 
will be reduced to eleven as compared 
with sixteen to twenty in former years. 
This reduction is made by the elimina- 
tion of all the separate sessions of the 
four national sections except one each. 
At the previous conventions two or 
three sessions were held by each of the 
four sections—Accounting, Technical, 
Commercial and Public Relations. Twe 
general sessions will be held during the 
time heretofore used for the sectional 
group meetings, when speakers from 
each of the four national sections will 
discuss matters pertaining to their par- 
ticular field which are of general inter- 
est to all departments of activity. 

The complete business program of 
the convention will be as follows: Four 
general morning sessions, two general 
afternoon sessions, one afternoon ses- 
sion each of the Accounting, the Tech- 
nical, the Commercial and the Public 
Relations National Sections and a pub- 
lic policy meeting on Wednesday night, 
May 19. 





Power Survey Now for Ohio, 
Kentucky and West Virginia 


The report of the power survey com- 
mittee of the Great Lakes Divi- 
sion, N.E.L.A., is now available. This 
committee comprises 23 members, of 
whom 22 are operating or engineer 
executives and one a representative of 
the War Department. Practically all 
the electric utility interests of the 
Great Lakes Division are represented 
and certain members represent the 
adjoining divisions which co-operate in 
this work. For several years the com- 
mittee has maintained an office at 72 
West Adams Street, Chicago, in charge 
of its secretary, H. H. Fields. 

Mr. Field and his organization are 
now at work on a somewhat similar 
survey for the East Central Division 
of the N.E.L.A., which is composed of 
Ohio, Kentucky and West Virginia. 
The East Central Division was one of 
the co-operators in the Great Lakes 
survey, and the two surveys will over- 
lap to a certain extent. The new sur- 
vey is in charge of a committee under 
the chairmanship of T. O. Kennedy, 
Ohio Public Service Company, Cleve- 
land. It is expected that the East 
Central survey will be completed in 
about a year. 


Big Plans for Mississippi 


President Eaton’s Program Includes 
200,000-Hp. Water-Power Plant 
on Tennessee River 


NNOUNCEMENT is made in the 
Memphis Commercial Appeal, on 
the authority of Barney E. Eaton, presi- 
dent of the Mississippi Power Company, 
of an ambitious program of electrical de- 
velopment for the State of Mississippi, 
which will, it is said, entail an ultimate 
expenditure of $70,000,000. The Mis- 
sissippi Power Company is a subsidiary 
of the Southeastern Power & Light 
Company and as such is closely allied 
with the Alabama Power Company. 

This program includes the construc- 
tion of a 200,000-hp. dam and power 
plant on the Tennessee River at the 
Mississippi-Alabama boundary line be- 
low Muscle Shoals and the acquisition 
of numerous utility companies in the 
state in addition to properties already 
owned. The transmission system which 
will radiate from this plant will reach 
a total length of 963 miles by Mr. 
Eaton’s calculations, including lines al- 
ready built. The development of the 
Mississippi Power Company’s plans 
will provide Mississippi with unlimited 
power at a cost as low as the cost in 
any fully developed industrial state in 
the country, Mr. Eaton said, and much 
lower than existing rates. Farms as 
well as industrial centers will be served. 

Early last year the company acquired 
lighting and power plants and street 
railways along the Mississippi Gulf 
Coast in and between the cities of Gulf- 
port, Biloxi, Pass Christian, Ocean 
Springs, Long Beach, Mississippi City 
and Handsboro. Utilities at Bay St. 
Louis, Waveland, Pascagoula and Moss 
Point were acquired soon afterward. 
Reaching northward, the company pur- 
chased utilities at Hattiesburg, Colum- 
bia, Petal, Ellisville, Laurel, Meridian, 
Houston, Pontotoc, Louisville, Acker- 
man, Philadelphia and Starkville and 
immediately brought in hydro-electric 
power over a transmission line to Iuka, 
Miss. Construction of transmission 
lines into northeast, central and south- 
ern Mississippi was begun. 

The company now is building a line 
through Aberdeen, Starkville and Louis- 
ville. Another line for service of Hat- 
tiesburg, Laurel and Meridian is vir- 
tually completed. A third line in 
southern Mississippi is in course of 
construction to Mobile along the Mis- 
sissippi coast, with branches to nearby 
interior towns. Upon the completion 
of the three feeders now in course of 
construction a 400-mile line to traverse 
the state from south to north will be 
started and will connect with the west- 
ern end of the east-and-west lines, Mr. 
Eaton said. All primary or main lines 
will carry 100,000 volts. 

The Mississippi Power Company al- 
ready owns the site for its projected 
Tennessee River dam, and application 
has been made to the Federal Power 
Commission for a preliminary permit. 


——— 


MARCIE. 
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John Fritz Medal Bestowed on E. D. Adams 


Notable Assemblage of Engineers, Technicians and Men Prominent 
in Other Walks Honors Niagara Power Pioneer at 
Dinner and Presentation Ceremony 


DWARD DEAN ADAMS was pre- 

sented with the John Fritz gold 
medal in the main auditorium of the 
Engineering Societies Building on Tues- 
day, March 30. The award was made 
for great achievements as “engineer, 
financier, scientist, whose vision, cour- 
age and industry made possible the 
birth at Niagara Falls of hydro-electric 
power.” Appropriate exercises were 
held in connection with the presenta- 
tion, Dr. Frank B. Jewett, past-presi- 
dent of the American Institute of Elec- 
trical Engineers and the present chair- 
man of the John Fritz medal board of 
award, presiding. 

The chief address of the evening was 
made by James M. Beck, former Solic- 
itor-General of the United States and 
a long-time friend of the medalist. Dr. 
A. E. Kennelly of Harvard University 
also spoke, and Major Fred J. Miller, 
past-president of the American Society 
of Mechanical Engineers, made the pres- 
entation. Mr. Adams responded in an 
admirable address in which he traced 
the development of the Niagara Falls 
Power Company from its inception to 
the present time and indicated the 
growth of hydro-electric development 
since 1895, when the Niagara plant 
was placed in operation, and particu- 
larly the increase in the use of multi- 
phase alternating current, the adoption 
of which was seriously questioned at 
the time the Niagara Falls Power Com- 
pany’s directors made their decision. 

Prior to the exercises in the Engi- 
neering Societies Building, a dinner was 
given to Mr. Adams in the Engineers’ 
Club, at which short speeches were 


made by W. H. Onken, Jr., editor of the 
ELECTRICAL WorLD; L. B. Stillwell, 
chairman of the Engineering Founda- 
tion, and Prof. C. F. Scott of Yale Uni- 
versity. Messages of felicitation were 
received from Professor Forbes of Lon- 
don, Albert Kahn of Paris, Prof. Rudolph 
Marschall of Vienna, officers of the 
Deutsche Bank of Berlin, Thomas A. 
Edison, Prof. Elihu Thomson, Prof. 
R. A. Millikan, Dr. G. E. Hale, Bishop 
E. M. Stires, A. W. Mellon, Herbert 
Hoover, Vernon Kellogg, Gen. G. W. 
Goethals, George Foster Peabody, J. 
Waldo Smith, William A. Bracken- 
ridge, Gen. Otto H. Falk, E. E. Olcott, 
Clemens Herschel and numerous others. 





New York Power Authority 


Bill Defeated 


The bill sponsored by Governor Smith 
to establish a Water Power Authority 
in New York State to develop state- 
owned hydro-electric resources was de- 
feated in the Senate at Albany on 
Wednesday by a party vote of 27 to 22. 
Senator Straus, for the bill, and Senator 
Knight, against it, repeated the famil- 
iar arguments and charges pro and con. 
Senator Knight, as an offset to Owen D. 
Young’s letter to the Governor giving 
a qualified support to the latter’s plan, 
read a letter from Mr. Young to George 
T. Bishop of the Frontier Corporation. 
The letter urged action and said: 

“We now have laws on our books 
which will enable such development. 
Either these laws should be executed 
or they should be changed. One way 
of finding out whether the present 
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aT 
* 


tere 





VOL. 87, No. 14 


laws are satisfactory is to start { 
under them, and I am heartily i: m- 
pathy with the spirit of our present 
Water Power Commission movine in 
the direction of development. As | wy 
derstand it, they are making pro n 
by which compensation shall be paid to 
the state for its interest in the power 
when developed. In this way al! the 
people of the state will share from the 
development of the state’s resources, 
That seems, too, equitable and wise.” 


New Yorkers Hear MacNider 
on Industrial Mobilization 


Assistant Secretary of War Hanford 
MacNider, addressing the _ regular 
monthly luncheon of nearly one thou- 
sand members and guests of the New 
York Electrical League in the Hotel 
Astor on Wednesday, made this state- 
ment: “Just as there is no way to 
separate the electrical industry from 
the economic life of the nation, any 
advance in the use of electricity brings 
additional insurance for the protection 
of the land.” The Secretary was 
speaking on the subject of the War 
Department’s program for the mobil- 
ization of industry. 

Gerard Swope, president of the 
General Electric Company, said that the 
analysis and planning which is being 
done under the mobilization as prepara- 
tory for a war emergency will be of 
great value to the manufacturing in- 
dustry in its peace-time activities, 
because such studies result in new effi- 
ciencies in operation. 

Samuel E. Kimball, president of the 
Kimball Electrical Construction Com- 
pany, was elected president of the New 
York Electrical League for the current 
year, and Joseph F. Becker was elected 
a vice-president. An engrossed testi- 
monial was presented to Walter Drury, 
the retiring president. 





BANQUET IN HONOR OF EDWARD DEAN ADAMS, RECIPIENT OF JOHN FRITZ MEDAL 


Seated, left to right, are Ambrose Swasey, 
former Solicitor-General James M. Beck, 
Mr. Adams, Frank B. Jewett, Dr. A. E. 
Kennelly, John F. Stevens, H. B. Sargent, 
Dr. S. W. Stratton, Col. Charles A. Plumley, 


Col. A. S. Dwight, Allen Hazen, Major Fred 
Miller, Prof. C. F. Scott of Yale, Arthur H. 
Schoellkor .. ge 8 Stillwell, W. Nelson 
Cromwell and A. Monro Grier. Standing, 
left to right, A. D. Flinn, J. L. Merrill, 


S. A. Mitchell, W. H. Onken, Jr. W, & 
Saunders, G. T. Seabury, R. Rids a 
Rand, F. R. Low, C. R, Hunt ‘Goss, 
Bartlett, Judge V. M. Davis, W. ! ae 
C. W. Rice, Roy Wright and H. W ver. 
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Nearly 90 I. E. C. Delegates 


Many of These European Scientists 
Will Also Take Official Part in 
Standardization Conference 


ETWEEN eighty and _ ninety 

European delegates, besides one 
from Chile, have now signified their 
decision to attend the meetings of the 
International Electrotechnical Commis- 
sion in New York on April 13-22. Many 
of these delegates will also represent 
their national standardizing bodies at 
an international conference on standard- 
ization to be held Saturday and Sunday, 
April 17 and 18, days on which the 
LE.C. committees will not meet. An 
international dictionary of electrical 
terms is one of the aims of this confer- 
ence. Another prominent topic will be 
the standardizing of radio receiving 
apparatus. Five committees of the 
American Engineering Standards Com- 
mittee are now at work along this line 
under the direction of Prof. John H. 
Morecroft of Columbia University, and 
twenty national bodies are aiding. 

The latest list of foreign delegates, 
not including Canada, to the Interna- 
tional Electrotechnical Commission ses- 
sions is as follows, the names starred 
indicating that delegates will also rep- 
resent their respective nations at the 
standardization conference: 


Austria—Herr Bretschneider,,* vice-presi- 
dent Austrian standards committee. 

3elgium.—Frans Dupont, chief engineer 
Ateliers de Construction Electrique, Char- 
leroi; M: Colson, general director electrical 
section Belgian State Railways; C. Baron 


Forgeur, director at head office, Ministry 
of Industry, E. Uytborck.* f 
Czechoslovakia. — Prof. V. List,* chair- 


man Czechoslovakian Electrotechnical and 
Standards Committees; Dr. B. Rosenbaum.* 


Chili—Ing. Domingo, Santa Maria. 

France —J. J. Frick and E. Roth, Société 
Alsacienne de Constructions Mécaniques ; 
M. Genissieu, engineer-in-chief for hy- 
draulic power and distribution of energy, 


Ministry of Public Works; G. J. Darrieus 
and P. Girault. 

Germany.—P. Schirp, secretary German 
Electrotechnical Committee; Prof. Dr. 
Rudenberg, Siemens-Schuckertwerke; Prof. 
Dr. P. Strecker, president German Elec- 
trotechnical Committee; Dr. L. Fleisch- 
mann, Prof. Dr. M. Kloss, Charlottenberg ; 
Dr. Rich. Stern, Dr. Moldenhauer, Direktor 
Dr. Hellmich,* Oberingenieur Maier.* 

Great Britain—Sir Richard Glazebrook* 





(president), chairman British National 
Committee; Sir Archibald Denny,* Bart., 
chairman British Engineering Standards 
Association; L. B. Atkinson,* director Cable 
Makers’ Association; C. P. Sparks,* vice- 
chairman British National Committee; S. 
T. Allen, E. G. Batt, W. S. Burge, S. B. 
onkin, Capt. P. Dunsheath, A. R. Everest, 
J. P. Gregory, W. Lee, S. W. Melson, A. C. 
Michie, R. B. Mitchell, A. P. Mossay, J. S. 
Peck, C. Rodgers, T. Roles, P. F. Rowell, 
F. Wallis, Lt.-Col. K. Edgeumbe, P. Good 
(secretary of delegation). 

Holland.—Prof. C. Feldmann, president 
Dutch Electrotechnical Committee; W. H. 
Tromp, * secretary Dutch Electrotechnical 
Committecs: T. Rosskopf, J. G. Bellaar 
Spruyt, Prof. C. Van der Bilt, C. Pot, G. 
J. Van a Well. 

Italy—G. Semenza, president I.E.C.; 
Prof. L. | ombardi, Rome, president Italian 
Electrot: hnical Committee; Prof. E. Mo- 
rellt, furin; Prof. Carlo Montu, Naples; 
— R. Vallauri, Milan; Ernesto Ferrero, 
Nallan tate Railways; Carlo Clerici, 
al Ratti, Creste Jacobini, E. Virgilli, E. 

ne! Dupre, G. Bianchi, G. Minuciani. 
oe BE. Heiberg,* director Norwe- 
oe > Industrial Standardization Bureau. 

5 olanci—Mr,. Roginskl,* secretary Polish 
tandar Committee. 

Renee Prof. M. Chatelain,* chairman 
orga ectrotechnical Council, vice-presi- 
pa I in Standards Committee; Mr. 
he Mr. Seoblo,* Mr. Papernoff,* Mr. 

Tt 

ane Ss. Norberg, vice-president Swe- 
dish a. otechnical Committee and Swe- 
He N. il Electric Company ; G. Thielers, 
Swedicy os, A. F. Enstrom,* president 
Eruse ; ,,>tandards Committee; Amos 


ir, Osterberg.* 
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Switzerland.—E. Huber-Stockar, presi- 
dent, Swiss Electrotechnical Committee: A. 
Huber-Ruf; Charles Burlet, Swiss Federal 
Railways; Antoine Schrafl, H. Zoelly, Paul 
Thut, Hans Max Schindler, Herr Hoenig,* 
chairman Swiss Standards Committee. 

Spain.—A. Artigas, Ministry of Public 
Instruction. 





Federal Power Commission 


Licenses Chelan Project 


The Chelan Electric Company of 
Seattle has been authorized by the Fed- 
eral Power Commission to develop the 
power resources of the Chelan River. 
The license will contain conditions in- 
tended to protect the scenic beauty of 
Chelan Lake and its value as a recrea- 
tion center, where a national park may 
possibly be established. The project 
involves the construction of a dam 
across Chelan River at the outlet of 
Chelan Lake. This will create a head 
of 380 ft. and will permit the develop- 
ment of 57,000 hp. The power would 
be distributed through existing lines. 

Word comes from Spokane that the 
Washington Water Power Company, 
which acquired the rights of the Chelan 
Electric Company, will begin construc- 
tion work immediately on this project, 
and that crews may be pushing through 
the tunnel next week. The ultimate 
installation will be 120,000 hp., accord- 
ing to preliminary estimates, and the 
expenditure may reach $10,000,000. As 
already reported, the Great Northern 
Railway electrification project depends 
on this development. 


Puget Sound Power & Light 
Wins Seattle Suit 


The suit brought in 1924 by the 
Puget Sound Power & Light Company 
against the city of Seattle, after the 
latter had by taking steps to seize the 
company’s property forced the com- 
pany to pay certain taxes in dispute, 
has been won by the Puget Sound 
company, which sought to recover ap- 
proximately $500,000, or three-fourths 
of the total taxes paid by it on its 
Seattle street railway property for the 
year 1919. The power company sold 
the street-railway system to the city on 
March 31, 1919. At the time of sale 
the property had been assessed for 
taxes for the year 1919, but the com- 
pany and the city joined in mutual 
protest of the tax. The sale agree- 
ment between the company and the 
city provided that if the courts should 
hold the tax valid, the company was to 
pay one-fourth and the city three- 
fourths of the tax for the year 1919, 
the division being based on the propor- 
tionate time that each party had 
ownership of the street railway. 

In the spring of 1924 the United 
States Supreme Court handed down a 
decision upholding the validity of the 
tax, whereupon the company promptly 
offered to pay its share of the total tax 
assessed plus interest to date and 
called upon the city to pay its share in 
accordance with its contract. Finally 
the full tax plus interest, amounting to 
$655,296, was paid by the company 
under protest. After protracted litiga- 
tion in various courts, it has now been 
decided that the city should refund to 
the company three-fourths of the 1919 
street-railway taxes paid by the com- 
pany, with interest and costs to date, 
which payment will exceed $500,000. 





New Brunswick’s Changed 
Hydro Policy Explained 


J. B. M. Baxter, the new Premier 
of New Brunswick, speaking in the 
Legislature last week, shed light on the 
plans being formulated for power de- 
velopment in that province, extolling 
the merits of private enterprise in 
carrying out such an undertaking as 
the development of Grand Falls. At 
this site Mr. Baxter said obligations 
called for 7,000 hp. to be reserved, 2,000 
hp. for use in the State of Maine under 
international agreement and 5,000 hp. 
for use in the province of Quebec under 
an arrangement permitting storage and 
other privileges in that province. Then 
there would be a reservation of 4,000 
hp. for the use of the people of New 
Brunswick, exclusive of the Interna- 
tional Paper Company and the Fraser 
companies, and to be distributed under 
the control of the New Brunswick Elec- 
tric Power Commission. 

Under the terms of the agreement, 
the Premier stated, the Fraser com- 
panies are to erect a 200-ton newsprint 
plant. For their use 20,000 hp. is to 
be reserved, for which they have agreed 
to pay $20 per horsepower annually. 
The International Paper Company will 
also have sufficient power for the opera- 
tion at the outset of a 200-ton news- 
print plant, which will later be ex- 
panded as conditions warrant and as 
more power is made available by the 
extension of the Grand Falls plant. 

Regarding the provincially owned 
hydro development at Musquash, Pre- 
mier Baxter said it was not his inten- 
tion to condemn that development, but 
he felt that some other stream: could 
have been developed more properly. 
The product had been sold by his pre- 
decessors at less than cost, and while 
there had been a great saving to the 
people of St. John in electrical rates, 
St. John had no right to seek charity 
at the expense of the rest of the prov- 
ince. 

P. J. Veniot, former Premier of the 
province, criticises the new government 
for giving up the policy of public 
ownership which his administration 
had adopted and placing the site in 
“the hands of private concerns for all 
time to come.” 

The hydro development at Musquash 
was roundly condemned as a commer- 
cial proposition by H. G. Acres of 
Toronto, technical expert, recently. He 
declared that the project was depend- 
ent on artificial storage and that the 
whole development was one in which the 
issue had been forced in every direction 
to obtain a predetermined result. He 
considered the extent to which conser- 
vation had been pursued exceeded safe 
practice. 

Bills have been introduced in the 
New Brunswick Legislature to incor- 
porate the Nepisiguit Power Company 
and the Nepisiguit Storage Company, 
with an authorized capitalization of 
$5,000,000 and $1,000,000 respectively. 
The bills empower the latter company 
to erect a dam at or below the mouth 
of the south branch of the Nepisiguit 
River, 6 miles below the Nepisiguit 
Lakes, and specify the narrows 5 miles 
above fhe falls as the point for the 
establishment of a generating plant by 
the Nepisiguit Power Company. 
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Good Relations in Arkansas 


Governor, Mayor and Other Outsiders 
Praise Utilities at Successful 
Little Rock Meeting 


N WELCOMING the Arkansas Util- 

ilies Association to Little Rock for 
its nineteenth annual convention on 
Monday morning of this week, Mayor 
Charles E. Moyer said that he preferred 
to have the public utilities of the city 
privately owned rather than politically 
owned. President Robert C. Coffy in 
his annual address stressed the need of 
better legislation to protect public 
utility companies more fully against 
theft. He also strongly recommended 
that the state utilities form a speakers’ 
bureau in connection with public in- 
formation work similar to those exist- 
ing in some other states and that a reg- 
ular committee keep in touch with radio 
interference in order that the electrical 
industry may minimize disturbance 
where there is ground for complaint 
and correct unfavorable publicity from 
misinformed sources in the large num- 
ber of cases where lighting companies 
are not responsible. Investigation by his 
company has shown that a radio in the 
home will increase lighting revenue $15 
per year without considering electricity 
used for charging. 

Dr. John C. Futrall, president Uni- 
versity of Arkansas, speaking on the 
relation of industry to agriculture, 
asserted that many communities lack 
the industries necessary to use their 
farm products and that vast amounts 
of raw materials were shipped out of 
the state that could be manufactured 
into finished product at the source of 
supply through the aid of public utility 
companies. Industry, he said, is be- 
ginning to shift to locations closer to 
the source of raw materials, especially 
where labor and other conditions are 
favorable, and power companies are in 
a much better position to attract manu- 
facturers by intelligent and progressive 
solicitation. The prosperity of agri- 
culture depends on industry, and indus- 
try is attracted by adequate power 
facilities. 

Robert E. Wait, secretary Arkansas 
Bankers’ Association, heartily indorsed 
the sale of securities to customers, pic- 
turing this plan as a godsend to the 
small saver. He praised the public 
service companies as stabilizers of the 
community, eliminators of waste, stim- 
ulators of thrift and pioneers of prog- 
ress. J. N. Heiskell, editor Arkansas 
Gazette, declared public service compa- 
nies a great agency of democracy. 

Governor Tom J. Terrall denounced 
the politician who uses the public serv- 
ice companies as a political football and 
stated that the administrators of civil 
government would do well to pattern 
after the efficient methods used by pub- 
lic service companies in their adminis- 
tration. He declared himself strongly 
in favor of fair legislation to protect 
invested capital and commended public 
service companies in their progressive 
development of the state. 

A feature of the convention was the 
large attendance of women employees 
and their participation in the sessions. 
One afternoon was devoted to group 
meetings, the women’s meeting having 
the largest attendance. An enjoyable 
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banquet, was held Monday night with 
250 present. There were no formal 
speeches. The banquet was followed 
by the president’s reception and ball. 
President Coffy broadcasted a_ short 
talk throughout the state which aroused 
much favorable response. 

The attendance at the convention, 
234, was the largest in the association’s 
history. New officers elected are: 
President, Frank M. Wilkes, Arkansas 
Light & Power Company, Pine Bluff; 
first vice-president, Robert M. Foster, 
Jr., Arkansas’ Utilities Company, 
Helena; second vice-president, S. E. 
Dillon, Citizens’ Electric Company, Hot 
Springs; secretary-treasurer, Rex I. 
Brown (re-elected), Arkansas Central 
Power Company, Little Rock. 





Radio Interference to Be Dis- 
cussed by Mid-West N.E.L.A. 


Radio interference will receive spe- 
cial consideration at the fourth annual 
convention of the Middle West Division, 
N.E.L.A., at Des Moines, Iowa, April 
7, 8 and 9. The convention will be 
coincident with that of the Iowa Sec- 
tion. Headquarters will be at the Fort 
Des Moines Hotel. W. A. Byers, radio 
interference expert of the Kansas Gas 
& Electric Company, Wichita, Kan., will 
make the principal address on the sub- 
ject, which is to be discussed by other 
authorities, almost half a day being de- 
voted to radio matters. President J. 
E. Davidson and Managing Director, 
M. H. Aylesworth of the national as- 
sociation will speak, and addresses from 
the chairmen of the Technical and 
Commercial National Sections are an- 
nounced. The women of the Middle 
West Division will hold two sessions. 

Rural electrification will have a place 
of importance on the program, and the 
functions of the holding company in 
the electrical field will be authorita- 
tively presented. A. W. Flor of the 
Electric Bond & Share Company will 
devote his address to the state bureaus 
on public utility information. Group 
luncheons and a dinner dance and car- 
nival are other program features. L. 
O. Ripley, Kansas Gas & Electric Com- 
pany, Wichita, is chairman of the pro- 


gram committee. 
+ - 


Byllesby Construction Budget 


Is $30,000,000 


During 1926 approximately $30,000,- 
000 will be spent by the Standard Gas 
& Electric Company’s _ subsidiaries, 
operated by the H. M. Byllesby in- 
terests, for new construction, additions 
and extensions to plants and equip- 
ment. Of this total, $22,159,000 will be 
expended by the electric department. 
Projects under way or soon to be 
started include the 108,000-hp. plant of 
the Louisville Hydro-Electric Company 
at the Falls of the Ohio River, which 
will cost $7,500,000. Eight 13,500-hp. 
units are to be installed, with provision 
for a future increase of two more. 

A new steam-electric station will be 
erected by the Wisconsin Public Service 
Corporation at Green Bay, Wis., with 
an initial installation of two 13,000-hp. 
generating units. This plant is ex- 
pected to be ready for operation next 
January. 

At the Horseshoe Lake plant of the 
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Oklahoma Gas & Electric Company a 
new 26,500-hp. turbine, with auxiliary 
equipment, will be installed. A 60),000- 
volt transmission line, 60 miles long, js 
being built to connect the Consumers’ 
Light & Power Company’s properties, 
which, as already reported, are being 
purchased by the Oklahoma Gas & 
Electric, with its Byng plant. Besides 
the high-tension line, this project jn- 
cludes a new substation at Ardmore 
and additional equipment at Byng. The 
Oklahoma Gas & Electric will also build 
two new ice plants at Tishomingo and 
Madill and will increase the capacity 
of its Paul’s Valley plant. 

As previously announced, the San 
Diego (Cal.) Consolidated Gas & Elec- 
tric Company will increase its generat- 
ing capacity by installing a 20,000-hp. 
turbine. A new substation will also be 
constructed to serve the northwestern 
part of San Diego at a cost of $300,000. 
Substation improvements, including the 
building of new stations at Monterey, 
Carmel, Hilltown and Chualar, will be 
made by the Coast Valleys Gas & Elec- 
tric Company. 

—— 


Quebec Passes Its Bill Prohib- 
iting Energy Exports 


The bill prohibiting the exportation 
of electric power from the Province of 
Quebec was finally passed on March 22, 
The principal clause of the bill reads: 
“Every sale, lease or grant whatsoever 
of water powers belonging to the 
province, or in which it has rights of 
ownership or other rights, made on or 
after the coming into force of this act 
shall contain a clause prohibiting the 
exportation outside of Canada of the 
electric power which may be: developed 
in this province.” Premier Taschereau 
explained that the idea of the bill was 
to prevent people -begging the govern- 
ment to permit exportation of elec- 
tricity to the United States. He again 
expressed hisebelief that if export were 
prohibited, it would mean that large 
interests on the American side of the 
line would soon realize that it was to 
their advantage to establish plants on 
the Canadian side. 

The Carillon project on the Ottawa 
River figured largely in the discussion, 
and a possible arrangement for its de- 
velopment in connection with the On- 
tario Hydro-Electric Power Commis- 
sion was touched on by the Premier. 
In this connection a recent Canadian 
press report which says that it is “rea- 
sonably certain” that the shortage ol 
power with which western Ontario has 
been threatened will be averted by 
bringing large blocks of energy from 
the Ottawa River has interest. The re- 
port points out that at Des Chats Falls, 
about 30 miles north of Ottawa, and at 
other points on the river 250,000 hp. 
could be developed, besides another 
70,000 hp. on the Gatineau River. 
high-voltage transmission line would 
have to be built from Ottawa to To- 


ronto to convey this power which 
would be developed jointly by private 
interests of Quebec Province «nd the 
Ontario Hydro-Electric Power (0 ™mis- 
sion. It is learned that provis on for 
the construction of such a power line 
is made in the estimates of ; sted 
be ta 


mission, which are about to 
in the Ontario Legislature. 
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More Details on Coming “Biggest Plant” 


Building of Million-Kilowatt Station at linois-Indiana State Line 
Will Be Accompanied by Installation of 
132-Kv. Underground Cable 


LANS for the contemplated 1,000,- 

000-kw. generating station on the 
shore of Lake Michigan on the Indiana 
side of the Indiana-Illinois state line, 
to which reference was made last week 
(page 673) and previously, have been 
announced by the Insull interests. The 
first unit, as already stated, will have a 
rated capacity of 200,000 kw., or more 
than three times the capacity of the 
largest steam turbo-generators now in 
use. The State Line Generating Com- 
pany, which is to own and operate the 
plant, will be exclusively a manu- 
facturer and wholesaler of electrical 
energy—a producing but not a market- 
ing or distributing company. It will 
produce electrical energy for the inter- 
connected electric light and power com- 
panies of the Chicago-Illinois-Indiana 
industrial district, where there is al- 
ready what has been called “the great- 
est pool of power in the world.” 

The companies which will take energy 
from the State Line station are the 
Commonwealth Edison Company, serv- 
ing the city of Chicago; the Public 
Service Company of Northern Illinois, 
serving upward of two hundred com- 
munities in fifteen counties in north- 
eastern Illinois, including the suburban 
territory immediately surrounding Chi- 
cago; the Northern Indiana Public 
Service Company (formerly the Calu- 
met Gas & Electric Company) and the 
Northern Indiana Gas & Electric Com- 
pany, which is soon to be merged into 
it, serving northeastern Indiana, and, 
finally, the Interstate Public Service 
Company, serving northern and central 
Indiana. 

The first board of directors of the 
State Line Generating Company will 
comprise Samuel Insull, Martin J. In- 
sull, Samuel Insull, Jr., Britton I. Budd 
and E. W. Lloyd of Chicago; Harry 
Reid, Indianapolis; Charles W. Chase, 
Gary, Ind.; Morse Dell Plain, Ham- 
mond, Ind.; R. M. Feustel, Fort Wayne, 
Ind.; L. B. Andrus, Indianapolis, and 
S. E. Mulholland, Fort Wayne, Ind. 
All of them are connected with one or 
more of the electricity supply com- 
panies which will take energy from the 
new station. 

Construction of the State Line sta- 
tion will begin immediately. An 80- 
acre site on the shore of Lake Michi- 
gan, assuring the water supply that is 
So essential to a modern electric sta- 
tion, practically ready for the 
builders. The first unit will go into 
operation in 1929. Its rated capacity 
of 200,000 kw. will represent about 15 


ber cent of the estimated combined 
maximum demand in 1929 of the com- 
panies which will take energy from it. 


The initial expenditure will be approxi- 


Mately $25,000,000. Four additional 
units of not less than 200,000 kw. each 
are coniemplated (to be installed as 
required’) for an ultimate capacity of at 
least 1,000,000 kw. This will mean a 
single Station with generating capacity 
Practically equal to the combined gen- 
*rating capacity in the Chicago-Illinois- 
Indiana 


industrial area at this time. 


“The State Ling station,” said Samuel 
Insull in announcing these plans, “is in 
the interest of lower investment and 
lower operating costs and therefore in 
the interest of more economical power 
for industry. From that point of view 
it is simply another step in the appli- 
cation of the economic principle of mass 
production. From the viewpoint of 
electric service, the State Line enter- 
prise is a preparation for the future 
power needs of the Chicago-lIllinois- 
Indiana industrial area and contiguous 
territory. The growth in this area, as 
we look back upon it, has been phe- 
nomenal. It is quite likely to be 
dwarfed by the future. Realization of 
the future’s possibilities will be has- 
tened by an adequate supply of power. 
Hence we take some pardonable pride 
in believing that the State Line and 
similar enterprises contribute tangibly 
to community growth and prosperity.” 


HIGH-VOLTAGE UNDERGROUND LINE 


Development of the State Line sta- 
tion is expected to be accompanied by 
development in underground transmis- 
sion at high voltages far beyond any- 
thing yet attempted in this country. 
The Commonwealth Edison Company of 
Chicago has already ordered 6 miles 
of 132,000-volt underground cable for 
a connection with the 132,000-volt over- 
head transmission system of the Public 
Service Company of Northern Illinois. 
While this step is not directly con- 
nected with the State Line station 
enterprise, it has a collateral relation 
to it. 

“I regard our order for 132,000-volt 
underground cable as a detail of high 
significance,” Mr. Insull said. “In its 
relation to superpower development in 
great industrial areas, and therefore in 
its influence upon the future of the 
electrical industry, this step is quite 
likely to take rank alongside of the 
introduction of the steam turbine for 
generating energy on a large scale. 
The efficiency and economy of mass 
production of energy have been made 
possible by the steam turbine, used in 
larger and ever larger units. Successful 
underground transmission at voltages 
much higher than are now employed 
will greatly enhance the availability of 
mass production throughout populous 
industrial areas.” 

Up to this time underground trans- 
mission has been limited in this country 
virtually to 33,000 volts. There is one 
piece of 66,000-volt underground cable 
in Cleveland and another has been 
ordered for Philadelphia. There is no 
132,000-volt underground cable now 
commercially in use in the United 
States or elsewhere. 

The Commonwealth Edison Com- 
pany’s 6 miles of 132,000-volt under- 
ground cable will be laid north from 
the Commonwealth Edison Company’s 
Northwest station, on the north branch 
of the Chicago River, to the city limits. 
There it will connect with the 132,000- 
volt steel-tower overhead transmission 
line of the Public Service Company of 
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Northern Illinois, which has been al- 
ready built southward from the latter 
company’s generating plant at Wauke- 
gan, Ill. 

The State Line station, on the one 
hand, and high-voltage underground 
transmission, on the other, tend to fore- 
cast both expansion and intensification 
of superpower in the Chicago-Illinois- 
Indiana industrial area on lines anal- 
ogous to railroad development in the 
same territory. 

Besides the connection at Chicago’s 
north boundary between the Common- 
wealth Edison Company’s system and 
the 132,000-volt line of the Public Serv- 
ice Company which comes down from 
Waukegan, it is safe to predict another 
steel-tower line in Public Service terri- 
tory skirting the western side of Chi- 
eago and further interconnected with 
the Commonwealth Edison Company’s 
system. The effect will be, as it were, 
a superpower “inner belt.” 

Another series of transmission lines 
may be expected farther out, encircling 
the expanding Chicago-Illinois-Indiana 
industrial district much as it is encir- 
cled by the “outer belt” railroads (the 
Elgin, Joliet & Eastern and connecting 
Indiana roads) from Waukegan, IIL, 
out to the Fox River Valley, sweeping 
southward and eastward to embrace a 
large section of northern Indiana and 
joining with the trunk line to the east. 

An overhead steel-tower transmis- 
sion line of 132,000-volt capacity now 
extends from the Public Service Com- 
pany’s plant at Joliet, Ill., to Aetna, 
Ind., just east of Gary, and is tied in 
with the Commonwealth Edison Com- 
pany’s underground system and Calu- 
met station through a substation at 
108th Street in Chicago. At Aetna 
there is connection through a substa- 
tion with the Indiana lines. An exten- 
sion of this line to Michigan City, Ind., 
has been completed, but is not yet in 
operation. An extension east of Michi- 
gan City, which is under construction, 
will interconnect at South Bend, Ind., 
with a similar transmission system ex- 
tending eastward to Cleveland and 
Pittsburgh and to points in Kentucky, 
West Virginia and Virginia. 





Maine Council Delegates for 
Power Exportation 


Adoption of a resolution in favor of 
the distribution of hydro-electric power 
in interstate utilization was carried 
unanimously at a meeting of the New 
England Council March 26 in Portland, 
Me. Delegates from Maine joined 
heartily in the proposal to bring about 
wider interchange of energy among 
utilities regardless of state lines, show- 
ing that sentiment is growing against 
the Maine prohibitive export law. 

E. O. Goss, Waterbury, Conn., chair- 
man of the power committee of the 
council, reported the following objec- 
tives in furthering interconnection: (1) 
The most economical distribution of 
power throughout New England at the 
lowest possible rates consistent with 
good service; (2) maximum utilization 
of all water powers and interconnec- 
tions for economy and protection of all 
interests; (3) reasonable regulation 
that will adequately protect the public 
interest and permit and encourage the 
healthy growth of the industry. 
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Purchases and Mergers 


Maine, Pennsylvania, Virginia, Kansas, 
Georgia, Illinois and Other 
States Represented 


S PREDICTED some time ago, the 
Pierce Engineering Company, Chi- 
cago, has acquired control of the Maine 
& New Brunswick Electric Company 
and the Presque Isle property lately 
managed by the A. R. Gould interests 
of the latter place. Included in the deal 
is a transfer of the former company’s 


hydro-electric plant on the New 
Brunswick side of the _ international 
boundary. The Gould Electric Com- 


pany, Presque Isle, is also included in 
the purchase, which involves about $2,- 
000,000. This company distributes the 
output of the Maine & New Brunswick 
company’s plant in Aroostook County. 
Options of the Pierce company on the 
Cartegon Electric Company, serving 
St. John River valley, and the Wood- 
stock Electric Light, Heat & Power 
Company have been extended to June 1. 

Following approval by the Pennsyl- 
vania Public Service Commission of 
the sale of the North Penn Power 
Company to the Northern Pennsyl- 


vania Power Company, the General 
Gas & Electric Corporation has an- 
nounced that it will combine four of 


its subsidiaries in northern Pennsyl- 
vania into a unified system. These are 
the two just named, the Sayre Electric 
Company and the Susquehanna County 
Light & Power Company. The 
Northern Pennsylvania Power Company 
was formerly the Towanda Gas & Elec- 
tric Company. 

The predicted merger of the Alexan- 
dria Light & Power Company, the 
Southside Virginia Power Company, 
the Virginia Northern Power Company 
and the Virginia Western Power Com- 
pany with and into the Virginia Public 
Service Company has been authorized 
by the Virginia State Corporation Com- 


mission, following approval of the 
merger by the stockholders of the 
various companies concerned. Head- 


quarters will be at Charlottesville, and 
the company will serve large territories 
around Washington, in the peninsula 
and in: the western and southwestern 
regions of the state, ranking as one of 
the two or three most important in 
Virginia. The capital stock is $15,000,- 
000 preferred and 300,000 shares of 
common, no par value. A. E. Fitkin is 
president. 

The Georgia Railway & Power Com- 
pany announces the acquisition of the 
municipal distribution system in the 
town of Greensboro, Ga., having taken 
over the active operation of same on 
April 1. A high-tension line to connect 
the town with the company’s system 
will be built. 

The Southern Public Utilities Com- 
pany has purchased the properties and 
rights of the Surry Power Company of 
Mount Airy, N. C., which owns a water- 
power site on the Ararat River and had 
announced its intention of building a 
dam and generating power to supple- 
ment municipally owned plants at 
Mount Airy and Pilot Mountain. 

Authority has been granted by the 
Kansas Public Service Commission for 
the sale to the Kansas Gas & Electric 
Company, Wichita, of the municipal 
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light and power plants of Goddard, 
Garden Plain and Cheney. Each of the 
towns gave the company its distribut- 
ing system and a 20-year franchise, the 
consideration in each instance being 
$100. In Garden Plain only one nega- 
tive vote was cast. Municipal plants 
at Hanover and Oketo have been dis- 
continued, the towns now being served 
by transmission lines of the Kansas 
Power & Light Company of Topeka. 
Edgerton, until recently served whole- 
sale by the Kansas City Power & Light 
Company, has sold its distribution sys- 
tem to the company. 

The Missouri General Utilities Com- 
pany of St. Louis has obtained author- 
ity to purchase the Bloomfield Electric 
Light, Heat, Power & Water Company’s 
distribution system for $30,000 and has 
also been authorized to buy the plant and 
distribution system of the Perry County 
Ice, Electric Light & Power Company, 
Perryville, Mo., for $100,000. 

The Illinois Power & Light Corpora- 
tion has absorbed the Le Roy (IIll.) 
Electric Light, Power & Heating Com- 
pany and will operate it from its Bloom- 
ington and Normal division. The 
Le Roy company supplies four adjacent 
villages. The Illinois Power & Light 
has also purchased the Mansfield Elec- 
tric Company and the Mahomet Light, 
Heat & Power Company, which have 


been heretofore supplied from its 
Champaign division. 
The Consolidated Power & Light 


Company of Huntington, West Va., has 
purchased the Chesapeake (Ohio) Elec- 
tric Company, on the other side of the 
Ohio River, and will run a power line 
across the bridge. 

The Oklahoma Gas & Electric Com- 
pany, under whose supervision the util- 
ity properties of the Consumers’ Light 
& Power Company at Ardmore, Okla., 
have been since their purchase by the 
Byllesby interests last year, is now to 
become the owner of these utilities, 
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thus consolidating the Byllesby 


panies in Oklahoma. 7 

Purchase of the Smithfield ‘a.) 
Power Company’s plant and lip- 
ment by the Virginia Electric & wer 
Company has been completed. The pur- 
chase price was $75,000, including elec. 
tric and ice-manufacturing plant 

The Texas-Louisiana Power Com. 
pany, Fort Worth, Tex., has bought the 


electric light and power propertics of 
the Howard Brodhead Company at 


Whitewright, Bells, Tom Bean and 
Trenton, Tex. 
Formal transfer of the electric light 


and power plant at Llano, Tex., has 
been made by A. J. Zilker of Austin to 
the Texas Power & Light Company. 
The reported consideration was $150,- 
000. The purchasing company has been 
granted a 50-year franchise. 





Colorado-W yoming Contrae- 


tors Form Association 


The biggest turnout of electrical men 
ever seen in the Rocky Mountain region 
was witnessed at the one-day conven- 
tion sponsored by the _ Electrical 
League of Colorado and held in Denver 
on March 26. A record attendance of 
223 was reported, with representatives 
from all parts of the state present 
besides Wyoming and Utah delegations. 
As a result of the meeting 51 contrac- 
tors attended a _ special session and 
organized the Colorado-Wyoming Elec- 
trical Contractors and Dealers’ Asso- 
ciation, with Matt Whitney, Colorado 
Springs, president; W. A. J. Guscott, 
Denver, vice-president, and P. Happy 
Byrne, Denver, secretary and _ treas- 
urer. Trade practices, higher wiring 
standards, advertising, rural electri- 
fication and inspection were discussed, 
and the “red seal” plan was officially 
launched .in Denver. A _ banquet was 
held in the evening. The meeting will 
probably be made an annual affair. 





Birmingham’s Electrical Show a Big Success 





ETWEEN ninety thousand and one 

hundred thousand people attended 
the largest electrical show yet given 
in the South, which was held in Bir- 
mingham March 15 to 20, under the 
auspices of the Alabama _ Electrical 
League and the Birmingham News. 
The response made by the public sur- 
passed all expectations and showed a 
great degree of popular interest in the 


advances made by the utilities, the 
manufacturing companies, jobbers ane 
retailers. There were more than fifty 
exhibitors occupying eighty booths. 
M. H. Aylesworth, managing director of 


the N.E.L.A., opened the show, «nd his 
address on the electrical industry W® 
well received by an audience five 
thousand. Especial interest wa — 

rators. 


in the electric ranges and refri 
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“Shooting Treuble” with Airplanes. 
—The Public Service Company of Colo- 
rado will, it is announced in future 
employ airplanes to aid in the inspec- 
tion of its 108-mile high-tension line 
from Denver to its hydro-electric plant 
at Shoshone, Col. By this means a great 
saving in time in locating and remedy- 
ing trouble is expected. 


Ojai Irrigation District Wants to De- 
velop Power on Santa Clara.—A _ two- 
million-dollar power project on the 
Santa Clara River in Ventura County 
is proposed in an application filed March 
13 with the California State Division 
of Water Rights. Guy T. Stitson and 
Henry S. Nixon, as trustees of the 
Ojai Irrigation District, seek 30,800 
acre-ft. of water for developing 
6,700 hp. 


Dubuque-Clinton Transmission Line 
Nearly Finished.—The high-tension line 
started last fall by the Interstate Power 
Company to connect Dubuque and Clin- 
ton, Iowa will be in operation about 
May 1. It is a steel-tower line, about 
55 miles in length, the towers running 
in height from 60 ft. fo 100 ft., the high- 
est being erected in the eastern part of 
Dubuque near the Mississippi River. 


Wynooche River Fight Goes On.— 
Organization of the Wynooche Water 
and Power League has been effected by 
sixty residents of Aberdeen, Wash., to 
promote the proposed Wynooche power 
and water development by that city. 
The promoters attack the Grays Har- 
bor Railway & Light Company, which 
also desires to build a hydro-electric 
plant on’ the river. 


Growth of Wisconsin Water Power.— 
The Wisconsin Railroad Commission’s 
ten-year survey of the progress that 
has been made in developing the water- 
power resources of the state since the 
passage of the general water-power act 
in 1915 shows that 23 power dams, 
developing 75,000 hp., were constructed 
and placed in operation within this 
decade, bringing the total number of 
dams in Wisconsin up to 613. Poten- 
tial capacity of the larger undeveloped 
Sites is set at approximately 118,000 
hp. An outstanding development was 
the conversion during 1925 of about 20 
dams used for milling or other indus- 
trial purposes into plants to serve the 
public with electric power. 





American Electrochemical Society 
Will Discuss Electrolytic Processes.— 
At its annual meeting, to be held in 
Chicago on April 22-24, the American 
Electrochemical Society will have a 
im on electrolytic chlorine, for 


whick new uses are sought. Photo- 

chemi al reaction between hydrogen and 

chlorine, insoluble anodes for the elec- 

trolysi of brine, the electrolytic refin- 

ae plating of metals, investigations 
ele 


rolytie lead and zine deposits, 
Protect ve action of cadmium on iron 
and st«:!, a method of measuring polar- 
Wation end resistivity, the use of the 
quinhycrone electrode in nickel plating, 
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the corrosion of iron and the produc- 


tion of yttrium will be discussed. Dr. 
A. E. R. Westman of the University of 
Illinois will report upon a_ general 
method for calculating the properties of 
three-phase, Y-connected arc systenis. 
Another topic will be the comparative 
merits of electric and fuel-fired furnaces. 


Swedish-American Engineers Estab- 
lish Medal.—The American Society of 
Swedish Engineers has established the 
John Ericsson gold medal, to be 
awarded not oftener than every second 
year by the society to Americans of 
Swedish birth or descent, or Swedish 
citizens, as a recognition of distin- 
guished accomplishments in science and 
engineering. The first award will be 
made at the unveiling of the Ericsson 
monument in Washington next May. 


West Penn Power Company Gets 
Large Consumer. — The West Penn 
Power Company, a subsidiary of the 
American Water Works & Electric 
Company has recently completed ar- 
rangements with the Forged Steel Wheel 
Company, whereby the latter’s plant at 
Butler, Pa., will take all of its electric 
power from the West Penn system. 
This will increase the power company’s 
load by about 20,000 hp.” To take care 


Coming Meetings of Electrical 
and Allied Societies 


fA complete directory of electrical 
associations, with their secretaries, is 
published in the first issue of each 
volume. For latest list see ELECTRICAL 

WoRLD, Jan. 2, page 80.] 

Middle West Division (and Towa Sec- 
tion), N. E. L. A.—Fort Des Moines 
Hotel, Des Moines, April 7-9. H. M. 
Davis, Fraternity Bldg., Lincoln, Neb. 

Southwestern Public Service Associa- 
tion—Galveston, Tex., April 13-16. 
E. N. Willis, 403 Slaughter Bldg., 
Dallas. 

Southwestern Division, N. E. L. A.— 
Galveston, Tex., April 13-16. S. J. 
Ballinger, San Antonio Public Serv- 
ice Co., San Antonio. 

International Electrotechnical Commis- 
sion—Engineering Societies Bldg., 
New York, April 1%-22. 

American Welding Society—New York, 
April 21-23. M. M. Kelly, 29 West 
39th St., New York. 

American Electrochemical Society— 
Chicago Beach Hotel, Chicago, April 
22-24. C. G. Fink, Columbia’ Uni- 
versity, New York. 

Southeastern Water and Light Asso- 
ciation—Hotel Casa Marina, Jack- 
sonville Beach, Fla., April 27-29. W. 
F. Stieglitz, Columbia, S. C. 

Southeastern Division, N. FE. L. A— 
Pinehurst, N. C., April 27-29. C. M. 
Kilian, 317 Hurt Bldg., Atlanta. 

Nebraska Section, N. FE. L. A.—Lin- 
ecoln, April 29-30. H. M. Davis, 
Fraternity Bldg., Lincoln. 

Missouri Association of Public Utilities 
—Springfield, Mo., May 2-4. F. D. 
Beardslee, 315 North 12th St., St. 
Louis. 

American Institute of Electrical En- 
gineers — Regional meetings: Madi- 
son, Wis., May 6-7, and Niagara 
Falls, N. Y., May 26-28. F. L. Hut- 
chinson, 33 West 39th St.. New York. 

Electrical Manufacturers’ Club — Hot 
Springs, Va., May 12-15. Ww. FF. 
Field, Safety Cable Co., New York. 

National Electric Light Association— 
Atlantic City, N. J.. May 17-21. M. 
H. Aylesworth, 29 West 3Sth St., 
New York. 

National Electrical Credit Association 
—New York, May 20-21. F. P. Vose, 
1008 Marquette Bldg., Chicago. 

Electric Power Club—The Homestead, 
Hot Springs, Va., May 24-27. S. N. 
Clarkson, Keith Bldg., Cleveland. 





729 


of this and other industrial demands 
in the same district, the West Penn 
company will build a_ high-tension 
transmission line 24 miles long directly 
from its mine-mouth generating station 
at Springdale, Pa., to Butler. This line 
with the necessary transformers and 
switching equipment will cost in the 
neighborhood of $1,250,000. 


Modern Telegraphic Service for 
Mexico.—Subject to the approval of 
President Calles of Mexico, a contract 
has been concluded between the West- 
ern Union Telegraph Company, the 
Mexican Telegraph Company and the 
Mexican government whereby modern 
telegraphic service will be introduced 
into Mexico. The arrangement in- 
cludes the extension to international 
traffic of night-letter, day-letter, night- 
message and money-transfer service. 
This direct service to Mexico will be 
extended to the republics south through 
All-America Cables. Direct operation 
from Mexico City to New York is made 
possible by single control, giving almost 
direct operation to Cuba and also to 
Spain via the New York-Azores cable. 


Brockton Installs Area Rate.—The 
Edison Electric Illuminating Company 
of Brockton, Mass., has announced the 
establishment of an area rate for resi- 
dential service. The rate will be a 
charge of 90 cents per month for floor 
areas up to 1,500 sq.ft., plus 4 cents per 
100 sq.ft. of floor area above 1,500 sq.ft. 
and up to and including 4,500 sq.ft. 
(beyond which no additional charge is 
made), plus 53 cents per kilowatt-hour 
for all energy used. For all residence 
customers using more than 25 kw.-hr. 
per month this will effect a slight re- 
duction from the previous rate of 8 
cents per kilowatt-hour. 


Electrical Engineering Courses Num- 
ber More Students Than Do Other 
Branches in Technical Schools.—En- 
rollment in engineering colleges and 
schools throughout the United States 
for the school year of 1925-1926 is 
56,332, according to a special report 
just made public at the Interior De- 
partment through the Bureau of Educa- 
tion. The report covers 143 educational 
institutions where various branches of 
engineering are taught. It’ shows elec- 
trical engineering heading the list with 
18,204 students. Civil engineering is 
next with 12,502, while third on the list 
is mechanical engineering, the number 
of students taking this course amount- 
ing to 10,662. 


Financial Details of Bagnell Dam, on 
the Osage, Put Before Missouri Com- 
mission.—Application for approval of 
the financial structure-by means of 
which the Missouri Hydro-Electric 
Power Company plans to erect a 60,- 
000-hp. hydro-electric power dam on 
the Osage River, 4 miles above Bagnell, 
Mo., was heard before the Missouri 
Public Service Commission at Jefferson 
City on March 26. The company pro- 
poses to issue $20,931,047 in securities, 
including $14,000,000 first mortgage 6 
per cent bonds, $5,000,000 of ten-year 
7 per cent debentures and $1,000,000 of 
7 per cent preferred stock. The com- 
mon stock of the Superpower Company, 
the company that will own and operate 
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the dam, is to consist of 200,000 shares 
of no-par-value stock. It is estimated 
that the hydro-electric plant will cost 
$15,845,000 and an auxiliary steam 
plant $1,350,000. 





Hearing on Table Rock (Mo.) Dam 
April 18.— Final inspection of the 
hydro-electric site at Table Rock, Mo., 
in the White River, where the Empire 
District Electric Company of Joplin is 
asking a license to install a plant with 
an ultimate rating of 200,000 hp. at a 
cost of $30,000,000, will be made by 
federal engineers on April 18. On the 
same date a public hearing will be held 
at Forsythe, Mo. The company has 


completed preliminary work and an- 
nounces its readiness to begin con- 
struction. 





Work to Begin on Roanoke Rapids- 
Rocky Mount Line. — The promised 
high-tension transmission line from 
Roanoke Rapids, N. C., south to Rocky 
Mount will be put under way at once, 
according to Luke C. Bradley of Rich- 
mond, president of the Virginia Elec- 
tric & Power Company. It will serve 
Enfield, Scotland Neck, Rocky Mount, 
Tarboro, Wilson, Farmville, Greenville, 
Kinston, New Bern, Ayden, Washing- 
ton and Williamston. The company 
has endeavored to purchase municipal 
plants throughout the section with 
varying degrees of success, and in the 
instances where purchase has failed will 
seek to sell pewer to industries and 
other large consumers. The new line 
will eventually be extended north to tie 
in with the line from Richmond to 
Norfolk. 





Pennsylvania Railroad’s Electrifica- 
tion Plans.—Plans for early electrifica- 
tion of the lines between Philadelphia 
and West Chester, Pa., and Philadelphia 
and Wilmington, Del., have been an- 
nounced by the Pennsylvania Railroad. 
This is part of the Pennsylvania’s gen- 
eral program for the ultimate electrifi- 
cation of all suburban lines in the Phil- 
adelphia district, which is scheduled for 
completion in 1927. The board esti- 
mates that the total cost of the Wil- 
mington and West Chester projects will 
approximate $10,000,000 exclusive of 
new cars required. The number of 
miles electrified will be about 52 and 
the number of miles of track about 150. 
The distance to Wilmington is 27 miles 
and to West Chester 254 miles. 





Rural Electrification Progress in 
Kansas.—Reports of progress made by 
the Kansas Committee on the Relation 
of Electricity to Agriculture will be 
considered at the second annual meet- 
ing of the organization at Manhattan, 
Kan., April 26. One of the reports will 
deal with facts brought to light through 
the establishment at Larned of a rural 
electrical laboratory where experiments 
are being made with a view to deter- 
mining new and profitable uses for 
electricity on Kansas farms. Plans and 
budgets for the coming year are to be 
discussed and officers elected. Dr. F. D. 
Farrell, president of the State Agricul- 
tural College at Manhattan, is chair- 
man of the committee, funds for which 
are provided by the light and power 
companies of the state, 
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F. L. Ball New Vice-President 
in Tenney Companies 


Frank L. Ball, whose promotion to 
the vice-presidency of the Fitchburg 
(Mass.) Gas & Electric Light Company 
and of the Montpelier & Barre (Vt.) 
Light & Power Company was recently 
noted in the ELECTRICAL WORLD, has had 
a long and notable career in the organ- 
ization of Charles H. Tenney & Com- 
pany, Boston, managers of these 
properties. Mr. Ball enlisted with this 
organization in 1901 as an office boy, 
and his experience has covered almost 
every phase of central-station opera- 
tion and management, accounting, pur- 
chasing, production and sales. At the 
age of twenty-six he was appointed 
manager of the Haverhill (Mass.) Elec- 
tric Company. During the war he 
served in France as a captain in the 





F. L. Batu 


A. E. F., and on his return was made 
manager of the Fitchburg company. 
His work in the fields of safety en- 
gineering and resuscitation has been 
so exceptional that for several years 
he has been in charge of safety work in 
all companies under Tenney manage- 


ment, 
——_—_—_—- 


P. C. Herault, superintendent of the 
transmission department of the Georgia 
Railway & Power Company, Atlanta, 
has resigned to affiliate himself with an 
electric light and power company in 
Miami, Fla. J. R. Glass, formerly con- 
nected with the Gainesville district of 
the company, has been selected to 
succeed Mr. Herault. 


Frank A. Tracy has been appointed 
assistant chief engineer of the Black- 
stone Valley Gas & Electric Company, 
Pawtucket, R. I. Mr. Tracy was for- 
merly secretary to the president, 
served for two years with the Ponce 
(P. R.) Electric Company, and still 
earlier was in the Boston office of 
Stone & Webster, Inc., managers of 
these companies. Farquhar W. Smith 
has been appointed division engineer 
for the Blackstone Valley company in 
the Pawtucket and Woonsocket terri- 
tories. His previous experience in- 
cludes six years with the New England 
Power Company and a year in charge 
of electrical testing and experimental 
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work with the Goodyear Rubber Com- 
pany, Akron, Ohio. He joined the 
Blackstone Valley company in 1920. 

Ralph T. Smalley, district manager 
at Emporia, Kan., for the Kansas Elec- 
tric Power Company, has been pro- 
moted to the position of assistant gen- 
eral manager of the company’s Kansas 
properties and is preparing to remove 
to the organization’s headquarters at 
Lawrence. The Kansas Electric Power 
Company is an Albert Emanuel subsid- 
iary. O. H. Weddle, division superin- 
tendent at Emporia, has been selected 
to succeed Mr. Smalley as district man- 
ager, and C. E. Lakin, whom Mr. 
Smalley will succeed at Lawrence, has 
been promoted to be chief electrical en- 
gineer for all Emanuel properties, with 
headquarters in New York. 

W. S. Davis has been made manager 
of the North Tennessee district of the 
Tennessee Electric Power Company. 
Mr. Davis is well qualified to direct the 
policies of the company in that district, 
having spent a large part of his time 
during the last three years in close 
contact with coal-mining operators 
there. He is a native of Johnstown, 
Pa., and received his electrical training 
in the Westinghouse shops at East 
Pittsburgh, later removing to Chicago 
as service engineer for that company. 
In 1913 he became electrical superin- 
tendent for the Aluminum Company of 
America, where he remained for seven 
years. After a year with the Biggs 
Engineering Company of Knoxville he 
entered the employ of the Tennessee 
Power Company in 1921, inspecting and 
installing power-house and substation 
equipment. He joined the power sales 
organization of the company in 1922. 

Walter de L. Carr, formerly general 
superintendent of the Northern Indiana 
Gas & Electric Company, Hammond, in 
charge of engineering, operating and 
construction, is now affiliated with the 
Connecticut Light & Power Company 
at Waterbury, Conn. Mr. Carr entered 
the electrical industry as an employee 
of the General Electric Company at 
Lynn following graduation from the 
Stevens Institute of Technology in 1910. 
Subsequently he joined the construc- 
tion department of the United Gas Im- 
provement Company, later becoming 
assistant to the company’s electrical 
engineer with headquarters in Philadel- 
phia. He had been connected with the 
Hammond utility since 1920 as superin- 
tendent and engineer and more recently 
as general superintendent. Mr. Carr 
has been active in association work as 
chairman of the Technical Section of 
the Great Lakes Division of the Na- 
tional Electric Light Association and as 
a member of the American Institute of 
Electrical Engineers and the American 
Society of Mechanical Engineers. 


H. B. Gay has been appointed a vice- 


president of the Electric Storage 
Battery Company, Philadelphia. Mr. 
Gay, who is a graduate of ‘ a 

the 


University, entered the employ 0! 
Electric Storage Battery Company ™ 
June, 1901, as manager of the com- 
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pany’s Baltimore office. In May, 1903, 
he was transferred to Cleveland as 
manager of that branch. After serv- 
ing in that capacity until March, 1920, 
he was transferred to the factory at 
Philadelphia as acting sales manager. 
Four months later he was appointed to 
that position permanently. Mr. Gay 
wil] continue in charge of sales, 

Prof. W. Peterson of the Technical 
High School, Darmstadt, has been 
elected a director of the Allgemeine 
Elektricitits-Gesellschaft of Berlin, in 
succession to the late Prof. Dr. Kling- 
enberg. 

Wallace G. Caldwell has joined the 
W. B. Foshay Company, Minneapolis, 
as assistant vice-president. Mr. Cald- 
well had previously been connected 
with the testing laboratory at Pitts- 
burgh as engineer and more recently 
was president of the Kentucky Rock 
Asphalt Company. 

Ray Palmer of New York City has 
been engaged by the city of Denver as 
its consulting electrical engineer in the 
examination of the proposed franchise 
for electricity and gas which the Public 
Service Company of Colorado must 
submit to the voters of the city in the 
next election. The company’s fran- 
chise expires in May. Mr. Palmer will 
advise Herbert B. Dwight, electrical 
engineer of the Public Utilities Com- 
mission, who has been selected by the 
city as its representative. 





Obituary 





Frank Gaschek of the Crescent Elec- 
tric Company, New Orleans, and presi- 
dent of the Louisiana Branch of the 
Association of Electragists Interna- 
tional, recently died. Mr. Gaschek was 
well known in local electrical circles. 

Prof. Aimé Witz, an authority on 


internal-combustion engines and heat 
utilization, died Jan. 25 at Lille, 
France, in his seventy-seventh year. 


Prof. Witz had taken a prominent part 
in electrical developments in France. 
Walter B. Jones, until recently dis- 
trict representative of the Economy 
Fuse & Manufacturing Company in 
Seattle, died of a heart attack March 
7. Mr. Jones had been identified with 
the electrical industry in Stattle for 
ten years, the last four of which had 


been spent with the Economy company. 
_ R. E. Klassen, who occupied a lead- 
Ing position in the Russian Soviet gov- 
ernment’s electrical service, died Feb. 
11 at the age of 58. Mr. Klassen, who 
was responsible for the Bogorsk power 
Station, had done much useful work in 
ao ion with electrical developments 
Mm hussia, 


Herbert W. Cheney, who had been 
connec'ed with the electrical depart- 
ment the Allis-Chalmers Manufac- 


turing Company as engineer for the 
past 2” years, died at his home in Mil- 
Waukee after a two months’ illness at 
the age of 54. Mr. Cheney was recog- 
nized an authority on power machin- 
fry. He was a member of the Amer- 
can Institute of Electrical Engineers, 


American Society of Mechanical Engi- 
neers and the Milwaukee Institute of 
Engine: rs. 
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Recent Court 
Decisions 


Ordering Destruction of Dam 
Because of Slight Damage from It 
Inequitable-—The United States Cir- 
cuit Court of Appeals in Ohio has 
reversed a decree of a district court 
ordering a dam removed (Washington 
Water Company vs. Parrett), saying 
that where the removal of a dam would 
entail a heavy loss wholly dispropor- 
tionate to the damage that would be 
caused to adjacent land by its presence, 
it would be wholly inequitable to 
require its destruction, reimbursement 
for damages being sufficient remedy. 
(9 Fed. (2d) 915.)* 





Municipal Street-Lighting System 
Enjoined on Ground of Waste and 
Supreme Court of 
New York continued an _ injunction 
against the installation of a municipal 
street-lighting system by the city of 
Watertown (Burns vs. Watertown) 
and the raising of money therefor on 
the city’s credit on the grounds, among 
others, that the proposals had not been 
submitted and approved by the quali- 
fied voters, as required by law, and that 
the erection of the plant would be a 
waste of public funds, in that it would 
mean a duplication of the lighting 
plant, because it did not contemplate 
using any of the existing plant of the 
Northern Utilities Company, which the 
city was under contract to purchase. 
(213 N. Y. S. 90.) 





Rules Governing Review of Cases 
Passed Upon by Washington State 
Department of Public Works.—The 
Supreme Court of the State of Wash- 
ington has found, in Great Northern 
Railway Company vs. Department of 
Public Works, that the taking of testi- 
mony before an examiner on a petition 
to extend service did not affect the 
jurisdiction of the Department of 
Public Works in making an order 
thereon or of the court in approving 
such order. If the examiner had no 
power, it was simply a case of admit- 
ting evidence claimed to have been 
improperly taken, and since it was not 
objected to and no motion was made to 
strike it out, it could not be reviewed 
on appeal. (742 Pac. 1092.) 

Invasion of Territory and Unoccupied 
Fields—As the result of litigation 
between the Consol Power Company 
and the Illinois Power & Light Cor- 
poration over serving customers in 
the Benld territory in  Macoupin 
County, Ill., the Supreme Court of 
that state has been petitioned by the 
Consol Power to define explicitly what 
is meant by “field” or “territory” of 
public utilities corporations. The Com- 
merce Commission granted to the 
Consol the right to serve 25 customers 
in the Benld vicinity, but subsequently 
the Illinois Power claimed that these 
25 were in its field and appealed to the 
Macoupin Circuit Court for an order 
to set aside the commission’s grant. 

*The left-hand numbers refer to the volume 


and the right-hand numbers to the page of 
the National Reporter System. 
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The court sustained the commission. 
On the motion for a rehearing the 
Consol company urges the Supreme 
Court to define more fully the field of 
the utilities. “If the order of the com- 
mission after a hearing fixing the field 
is not to be the guide, then how close 
to the power lines and plant of one 
utility may another build?” the peti- 
tion asks. “Is it to be measured by 
distance? If not, how? The opinion 
of the court should be constructive and 
not merely destructive of your peti- 
tioner’s project. The effect of the 
court decision is to give the existing 
utilities a monopoly and make it 
beyond the power of the Illinois Com- 
merce Commission to hear evidence, 
decide which ‘field’ a particular utility 
can most economically and efficiently 
serve and allot actually unoccupied 
‘fields’ to the utility which can best 
serve them. The result will be that 
no new utilities will enter the business 
and the established utilities will enter 
only those ‘fields’ where sure and at- 
tractive profits can be made, leaving 
the less attractive fields without the 
service which they might otherwise 
secure from a new utility.” 








Commission 
Rulings 





Rights of Companies Merged Prior 
to Passage of Commission Law.—A 
merged electric company, without ob- 
taining commission approval, may, 
according to a decision of the Pennsyl- 
vania Public Service Commission in a 
case involving a dispute between the 
Prospect Rock Electric Light, Heat & 
Power Company and the Pennsylvania 
Power & Light Company, engage in 
furnishing service in a township em- 
braced within the charter territory of a 
constituent company but in which town- 
ship the constituent has exercised no 
rights, where it appears that such con- 
stituent was formed by merger with 
other companies prior to the public 
service company law and rendered serv- 
ice in part of the merged territory. 





Capitalizing Depreciation Reserve.— 
In appraising property of the North- 
western Public Service Company the 
Nebraska State Railway Commission 
did not deduct a reserve for deprecia- 
tion from assets, in determining the 
net assets against which securities 
might be issued. In explanation the 
commission said: “As it accumulates 
the reserve account is represented by 


cash. It has’a specific corporate pur- 
pose. When the cash is used for con- 
struction purposes, as may readily 


have happened here, it constitutes a 
temporary use of other corporate funds 
for construction. The property thus 
acquired may be capitalized through 
sale of securities and the corporate 
funds be restored. In this case, if the 
property built from use of depreciation 
funds is capitalized, cash will appear in 
this company’s assets. Generally speak- 
ing, it is economy again to invest the 
cash in property additions. Handled in 
this way, the reserve not present needed 
to meet retirements may become a sort 
of revolving construction account.” 
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Utility Market Breaks 


Many New “Lows” for Year Established 
in Active Selling—Recovery 
Occurs on Wednesday 


RICES on the New York Stock 

Exchange have declined in a fairly 
persistent way for six weeks, and on 
Monday of this week no fewer than 230 
issues touched new low levels for the 
year to date in the most drastic period 
of selling since the session of March 3 
While the power and light industry 
continues to enjoy growth and is in a 
sound position, the market in utility 
stocks has fallen sharply along with 
the general market, but it is true that 
liquidation to date has been confined to 
the common shares and to a lesser 
degree the preferred issues and that 
the demand for gilt-edged public utility 
bonds continues strong. 

On the big board the principal losers 
among the more active utility stocks 
have been American Water Works & 
Electric Company’s stock and North 
American Company common. The 
former shares reached their peak for 
all time earlier this year at 74, but in 
the present decline have fallen to 45, 
whereas the latter has dropped from 67 
to 43. General Electric’s 1925 state- 
ment showed a decline in revenues 
from the year previous, and the shares 
of this company at 286 on Monday had 
receded to a level exactly 100 points 
below their best 1926 price. 

On the New York curb and in the 
over-counter market numerous new 
“lows” for the year were made last 
week as stocks in different groups fell 
from 3 to 30 points. Among the high- 
priced issues the sharpest losses were 
recorded by Tampa Electric, which lost 
30, and Washington Railway & Elec- 
tric, which fell 10 points. American 
Light & Traction lost 11 points. 
Declines substantial in character were 
suffered by United Light & Power, 
Northern States Power, Middle West 
Utilities, Electric Bond & Share and 
General Gas & Electric. On Wednesday 
afternoon a rally developed and many 
representative issues recovered con- 
siderable ground. 





Cleveland Electric [lluminat- 
ing Issues Annual Report 


The year 1925 was a most satisfac- 
tory one for the Cleveland Electric Il- 
luminating Company, according to the 
annual report recently submitted to the 
stockholders. Gross operating reven- 
ues for the year were $20,053,939, an 
increase of 10 per cent over the corre- 
sponding figures for 1924. Operating 
expenses were $10,306,815, an increase 
of 7.9 per cent. Net operating reven- 
ues were $9,747,124, an increase of 12.3 
per cent. Net income available for 
dividends after all deductions, including 
interest and taxes, was $5,982,594, an 


increase of 15.4 per cent over the pre- 
vious year. 

The kilowatt-hours generated were 
989,409,700, an increase over the pro- 
duction of the previous year of 13.9 
per cent. The total number of con- 
sumers as of Dec. 31, 1925, was 245,079, 
an increase during the year of 15,843, 
or 6.9 per cent. The total number of 
residential consumers at the end of the 
year was 213,685, an increase over the 
close of the previous year of 13,640. 
New industrial and commercial consum- 
ers, numbering 1738, were connected 
with the company’s system. Faxpendi- 
tures for betterments and extensions 
were $11,533,554, the largest amount 
expended for this purpose in any year 
of the company’s history. 


—_—_—— 


Georgia Utility Elects New Board.— 
The directorate of the Georgia Light, 
Power & Railways Company was com- 
pletely changed at the recent annual 
meeting. Those who resigned were 
John D. Everitt, president; F. B. Lasher, 
vice-president, and H. M. Earle, Lloyd 
Robinson, W. H. Felton and F. W. 
Leach, directors. Directors elected to 
succeed them were P. A. Wallace, 
Henry L. O’Brien, Grover M. Sullivan, 
George J. Johnstone, Arthur J. Egan 
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and Bernard M. Shanley. Paul W. 
Fisher, secretary, was the only director 
re-elected. 


A Million More Preferred Shares for 


Northern States.—Stockholders of the 
Northern States Power Company of 
Delaware at their annual meeting in 


Wilmington Feb. 15 approved the rec- 
ommendation of the directors to in- 
crease authorized preferred stock from 
500,000 to 1,500,000 shares, par value 
$100 and paying such dividends as may 
be decided on at the time of issuance. 
This will not affect the authorized or 
outstanding class A, $100 par value, 
or the class B stock, without par value. 
It was stated officially that it is the in- 
tention to issue the stock from time to 
time in the future in connection with 
the financing of extensions and addi- 
tions. 


Southeastern Power & Light Issues 
Stock.—The Southeastern Power & 
Light Company issued during the past 
week 80,000 shares of $7 cumulative 
preferred stock at $98.50 and accrued 
dividends per share, to yield about 7.10 
per cent. Proceeds from the sale of 
this preferred stock will be used for 
additions to the properties and for 
other corporate purposes. 





Dividends Declared 


The quarterly dividends listed below were recently announced 





Per When 

Name of Company Cent Payable 
Abitibi Power & Paper, pf.. 13 Apr. J 
Amer. Brown Boveri Elec., pf.. 12 Apr. 1 
Amer. Brown Boveri Elec., pte.. .50 Apr. 20 
American Electric Power, pf. iene 1} May 15 
American Electric Power, opt Baieib at 1} Aug. 2 
Arizona Power, 8%, pf.. Se .:. a 2 
Arizona Power, 7%, pf............ 1} Apr. 1 
Arkansas Central Power, pf........ $1.75 Apr. 3 
Arkansas Light & Power, pf....... 13 Apr. 71 
ee ee eee Tee .50 May 1 
Blaw-Knox, pf.. 13 May 1 
California Elec. Ge snerating, ‘pf. 14 Apr. 1 
Central Power, pf... .......c0.00 1? Apr. 15 
Chickasha Gas & Ele 2C., ack 1} Apr. 1 
Chickasha Gas & Elec., ae piace Sox 2 <Ape 1 
Cincinnati Gas & Elec........... 1} Apr. 1 
Cities Service, bankers shrs.*...... .15$ Apr. 1 
Cities Service, com.*.............. + May |! 
Cities seryice,com.T............-. 4 May 1 
Cities Service, ri. and pf. B.*.... 4 May |! 
Coast Valleys Gas & Elec., 6% , A. 14 Apr. 1 
Coast Valley Gas & Elec., 7% 1? Apr. 1 
Columbus, Ry., Pwr. & Lt., Pf a ’ $1 .63 May 1 
Commonwealth Pwr., 6% pf.. ; 14 May 1 
Commonwealth Pwr., RR ne a aig .50 May 1 
Commonwealth Pwr.,com.t....... ..... May 1 
Continental Gas & Elec., com...... $1.10 Apr. 1 
Continental Gas & Elec., pr. pf.... 13 Apr. 1 
Continental Gas & Elec., pte. pf... . 2 Ape 4 
Continental Gas & El.,pte. yp (e xtra) 4 Apr. 1 
Continental Gas & E lec., 6% = 14 Apr. 1 
Cramp (Wm.) & Sons Sips ng.B. .50 Mar. 31 
El Paso Electric, pf. A. ; 13 Apr. 15 
El Paso Electric, pf. B............ 14 Apr. 15 
Electric Vacuum leaner, pf....... 13 Apr. 1 
Electric Household Utilities, cap.. . .50 Apr. 17 
Elmira Water, Lt. & R.R., com.... 1} Mar. 31 
Elmira Water, Lt. & R.R., Ist pf... 1% Mar. 31 
Elmira Water, Lt. & R.R., 2d pf... 1t Mar. 31 
Empire Power, pf............ —-- 21.58 Be. 3 
General Public Service, $6 pf. . . $1.50 May 1 
General Public Service, conv., pf... $1.75 May 1 
Georgia Lt., Pwr. & Rys., pf....... 14 Apr. J 
Georgia Ry. & Power, 7% tS ae 12 Apr. 1 
Georgia Ry. & Power, 8%, - aati 2 <Apr. 1 
Illinois Nor. Utilities, pf. . na 14 May 1 
Jersey Central Pwr. & Lt., 7% o Pi. : 13 Apr. 1 
Johns-Manville. . ; .75 Apr. 1 
Kansas Gas & Elec., pf... 1? Apr. 1 








Vermont Hydro-Elec., 

Wagner Electric, pf 
* Monthly. f Payable in common stock 
t One-fortieth share common stock. 


Per When 
Name of Company Cent Payable 
Kings County Ltg., pf............ 13 Apr. 1 
Louisville Gas & Elec., com. and pf. 432 Mar. 25 
Massachusetts Ltg. Cos. pOOER Ss .75 Mar. 31 
Massachusetts Ltg. : sos., 6% pf.. 14 Apr. 15 
Massachusetts Ltg. Cos., 8% pf.. 2 = Apr. 15 
Memphis Power & Light, eostvee Bicte Ape. 7 
National Publ. Serv. 1% _ pf. 13 Apr. | 
National Publ. Serv., pf. A. . $1.75 Apr. | 
Nevada-Calif. Elec., ‘pf... Be ie 13 May | 
New England Power, pf.. a ae PE 14 Apr. | 
New Orleans Publ. Serv., pf....... $1.75 Apr. | 
Newport News & Hampton Ry., Gas 
eT Ck ee 1i Apr. | 
Newport News & H: umpton Ry., Gas 
& Elec, DR eitied et hin 2 oie aa 13 Apr. | 
Notthe rn Indiana Gas&Elec.,com.. .25 Mar. 17 
Northern Indiana Gas & Elec., pf. A 13 Apr. 14 
Ohio River Edison, pf............. 13 Apr. | 
Pacific Gas & Elec., a 2 Apr. 15 
Philadelphia Co., com............. $1 Apr. 30 
Philadelphia Co., 6% pf........... $1.50 May | 
Pittsburgh Transformer, pf........ 2 Apr. | 
Pittsburgh Transformer, com...... 2 Apr. | 
Pittsburgh Utilities, com.......... $1 May | 
Pittsburgh Utilities, com. (extra)... ..... May | 
Pittsburgh Utilities, pf............ .35 May | 
Pittsburgh Utilities, pf. (extra).....  .25 May | 
Pub. Serv. Co. of Okla.,pf.In....... 12 Apr. | 
Public Service Co. of Oklahoma, pf.. 14 Apr. | 
Public Service Co. of Oklahoma, com. 2 Apr. | 
Puget Sound Pwr. & Lt., com...... l Apr. 15 
Puget Sound Pwr. & Lt., pr. pf...... 13 pr. 15 
Puget Sound Pwr. & Lt., pf....... 14 Apr. 1) 
Rutland Ry., Lt. & Pwr., pf....... 13 Apr. | 
Savannah Elec. & Pwr., deb. A.. 2 Apr. | 
Savannah Elec. & Pwr., deb. B.. 1% Apr. ! 
Savannah Elec. & Pwr., pf... 3 Apr. | 
Sierra Pacific Elec., com........... .50 May | 
Sierra Pacific Elec., pf............ 14 May | 
Southeastern Pwr. & Lt., pf....... $1.75 r. 15 
Southern Indiana Gas & Elec ,6% pf. $1.50 Apr. | 
Southern Indiana Gas & El. 7% pt.. $8.75 Apr | 
TI. os. kien ens cee bbs 1.50 15 
Tri-City Ry. & Lt.,com........... I | 
Tri-City Ry. & Lt., pf..... 0.0006 14 I 
| 


| 


| 
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Middle West Utilities Extends Its Domain 


Expansion in Territory Served and Growth in Business Have Raised 
Company’s Gross Income to New Record High 


Above $60,000,000 


By PAUL WILLARD GARRETT 
Financial Editor New York Evening Post 


HE Middle West Utilities Company 
last year added 543 communities to 
the list of those served by it, which 
is to say that the system at the close 
of 1925 was serving no fewer than 
1,458 communities. Never in the his- 
tory of the organization was so much 
territory added to the company’s 
domain as was added in 1925, and the 
new utilities may be found in sections 
widely varied. 
While the full picture of growth can 


entire twelve months for these differ- 
ent companies would have raised gross 
earnings to $70,094,423. 

An analysis of the company’s gross 
earnings for 1925 helps to emphasize 
the preponderance of electrical earn- 
ings in Middle West Utilities activities, 
as may be seen in the following 
synopsis: Electric earnings represented 
64.3 per cent of all, railway earnings 









733 


is carried on the books of the sub- 
sidiary companies. 

That the earnings of the company 
are covering all charges by comfortable 
margins may be seen from an examina- 
tion of the income account. From gross 
earnings of $60,489,856 operating ex- 
penses and taxes took $40,555,550, 
leaving net earnings from operations 
of $19,934,305. The total earnings 
accruing to the Middle West Utilities 
Company after payment of bond in- 
terest and dividend charges by the 
subsidiaries was $6,101,172. That sum 
was sufficient to pay all Middle West 
Utilities charges and leave a substan- 
tial amount for surplus. 


— 
January Customers’ Sales 


$22,600,000 


be had only by tracing the develop- » Years /918,1919,1920 ended : 

ment of the company from its origin 5 April 30°. Based upon montly reports received 
thirteen years ago, impressive com- 3 Years 1921,1922,1923,/924, by the ELECTRICAL WORLD from elec- 
parisons may be grasped by a survey ° 1925 ended December 3} tric light and power companies selling 
simply of operations since the war. In = stock direct to customers and em- 
1918 the Middle West Utilities Com- =" ployees, it is estimated that during Jan- 
pany was doing a gross annual business - uary a total of 230,000 shares were 
of $12,157,122, but growth was persist- Day sold in this manner. The total value 
ent and steady from that point, and, “s of the stock sold, estimated at $22,600,- 
much to the surprise of public utility 5 000, fell $11,100,000 short of the sales 
men, the company went into the forty- 40 reported in January last year. A total 
million-dollar class in 1924, when gross of 39,150 customers of the company 
earnings reached $41,402,607. This © participated in the sales during the 
company does not publish monthly on month of January. 

reports, so that to learn its size ocala iamdaianhai 


experts must await publication of the 
annual report. 

From the interesting statement issued 
for the year 1925, just published, it 
appears that gross revenues last year 
lifted the company comfortably into 
the sixty-million-dollar class. These 
added revenues resulted in part from 





1918 1919 1920 192) 1922 1923 1924 1925 


MIDDLE WEsT UTILITIES EARNINGS COVERING 
EIGHT-YEAR PERIOD 


7.9, gas earnings 9.2, merchandise and 
job work 6.2, ice earnings 8.3 and 


Utilities Raise $331,000,000 
During First Quarter of Year 


The past month brought to a close 
the first quarter of 1926—a highly suc- 
cessful quarter as far as new financing 
by the electric light and power com- 


aquisitions made during 1925, but, it water, heat and other earnings 4.1 panies of the country was concerned. 
should be noted, the $60,489,856 re- per cent. The total amount of new securities of 
ported for the calendar ycar includes It is figured that the various this type offered the investing public 


only earnings of new properties from 


surplus accounts belonging to the com- 


during the three-month period 




















the dates of their acquisition. A con- pany now aggregate $23,243,871, of amounted to $331,314,442 (exclusive of 
solidated earnings statement for the which the greater part, or $16,800,730, local sales to customers and em- 
os . . . . 
Security Issues of Electric Service Companies in March 
Per 
Amount Period : Interest Cent 
Name of Company of Issue Years Class Purpose Rate Price Yield 
Philadelphia Electric Power Co....... $36,000,000 46 ~=s«“ First mortgage gold bonds Ce cide cir teniavedewieectee 54 100 5.50 
Virginia Public Service Co..........- 11,500,000 20 First mortgage and re an 
‘ gold bonds, series A. 5 Acquisition of properties..............e.e+5 54 97 5.75 
Kentucky Utilities Co........seseees 4,000,000 35 Gold bonds, -eriesG... To retire bonds, to reimburse for additions and 
improvements and for other corporate pur- 
PONG. n03.5 Hiss Selah aenanevavdiudeuds 5 944 5.3% 
Central Kansas Power Co.......csees 300,000 20 First mortgage gold bonds... To retire outstanding bonds and for other 
corporate PUTPOSES.... 0. cccccccceccccs eS 99 6.10 
Indiana & Michigan Elec. Co......... 3,283,000 29 ~—sW First and refunding mortgage 
gold DORE. <i. .6cwncceee CRI Ss oad wh wt Scenes ies 98 5.13 
Metrop. nh Edison Co..s vcccessse 3,500,000 27 ~—s- First and refunding mortgage 
c gold bonds, series C....... Capital expenditures and to retire bonds...... 5 995 5.03 
arolinu Power & Light Co.......00% 18,000,000 30 ~=Ss- First and refunding mortgage 
gold bonds........... ... To retire indebtedness of properties acquired, 
to provide funds for further capital expendi- 
\ tures and for other corporate purposes 5 972 5.15 
Municipal Service Co.......eecees tals 5,500,000 30 §©Sinking-fund collateral trust 
gold bonds, series A....... To retire certain obligations and for capital 
Cc pe eae eee rr Teer 6 96 6.30 
onnec t Light & Power Co...... . 5,500,000 ..... Cumulative preferred stock.. To retire certain indebtedness and for present 
Al = oe and future construction requirements. .... . 64 102 6. 37 
Ce antic lic Utilities, Inc......... 500,000 ..... (Ries AMOS. . ico sinawen. danaadhpade 4 odes nian «ate ees’ ded cela 2 25 Pte 
one ( ecticut Power & Light Co. SAM! haaine Cumulative preferred stock.. Toretire notes and for other corporate purposes 6 92 6.50 
Northern Connecticut Power Co...... 2,100,000 20_~—s‘ First mortonae and ae 
Okl gold bonds.. Acquisition of properties. ...............-6. 54 974 5.71 
Vklahon is & Electric Co......... 4,000,000 24 ~=#First mortgage gold bonds.. To provide funds for acquisition of new prop- 
erties and to reimburse company for exten- 
ele WINES. os ca asec cbxcaes ase 5 95 5.37 
Pe : 1,500,000 14 Gold debentures. < eK Ee Tee Cae ale tae ece wae 6 984 6. 15 
W By Gas & Electric Corp.... 2,100,000 SG: ‘ee eee. babii 35 os dc.nccslasia eee aun Dad ow ania duck POE 6 934 6.45 
a < Y OG ner encit vexerecers 250,000 ..... Cumulative preferred stock.. To raise ‘funds for further expansion of com- 
A WAN MMs 0.4 stb k nck os 00s be ees 7 100 7 
Americ s & Electric Co........ 7,500,000 88 Gold debenture bonds....... To reimburse for expenditures made and for 
Seattle? general corporate purposes.........+e.e+: 6 994 6.03 
~awe ipalLight&PowerSystem * 2,000,000 11-30 Gold bonds.........cccceee cocccecccccccsrcrccecerececececeseseess 7 eseee 4.85 
Total “nee 


$107,887,200 
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ployees), and to this sum March con- 
tributed $107,887,200. This substantial 
figure was swollen by an individual 


issue of unusual magnitude, an offer- 
ing of first mortgage gold bonds of the 
Philadelphia Electric Power Company, 
amounting to $36,000,000, priced at 100. 
financing prevailed | 
in previous 
months, and the average yield dropped 


Long-term 


March just it did 


as 











Bid Price Bid Price Bid Price 
Companies Saturday Low High Companies Saturday Low High Companies Saturday 
March 27 1926 1926 March 27 1926 1926 March 27 
— Cons. Gas, E lec. . & Pwr. of Balti 
STOCKS noc yee eed 109 108: 110 | Kansas CITy PWR. & LT., pf.. £108 
Cons. Gas, Elec. Lt. & Pwr. of Balti Kansas Gas & Elec., 7% pf......... 199 
Asitis1 PWR. & PAPER, com. od 7° pf a nn eras se T ; i 109 115} | Kelvinator Corp., com.—no par..... m 76 
no par... | t 75 71; 844 | Cons. Gas, Elec. ‘Lt. & Pwr. of Balti Kentucky Hydro-Elec., Pivrsbcesas a 94 
Adirondack Pwr. . Lt.—7% pf. . k103 ne peel Is oi re he eer Oe Cee 3 124 126 Kentucky Sec., 6° pf........ . 79 
Adirondack Pwr, & Lt.—8% pf . 107 108 110 | Cons. Gas, Elec. Lt. & Pwr. of Balti Kentucky Sec., com...... - & 90 
Adirondack Pwr. & Lt., com.—50...m 75 n3l1 98 RR CE Sa es e 47 45 574 | Kentucky U tilities, 6% pf.. 90 
BO in 54s oon d seh swat k103} .... .... | Cons. Utilities of Dela., 7% pf......m 85 n 80 n 84 Keystone Pwr. & Lt. 7% pf........ 95} 
Allis-Chaimers Mfg. pf............ 105} 107} 10 Consumers Pwr., 6% pf........... 95 95 98 | Kings County Ltg., 7% pf......... 101 
a *halmers Mig. aA ‘ a0% 78% 94} | Consumers Pwr, 6.6% pf.......... 101} 101} 103} | Kings County, Ltg.. Cre Pewtcccece EO 
Aluminum Co. of Amer., com...... 52 van +++» | Continental Gas & Elec., 7% pte. pf k 95 Se | 
Aluminum Co. of Amer. new, pf.... E99  .... .... | Continental Gas & Elec., 7% pr pt.k93 ||. cons Lac.epE GAS LT., com....... k149} 
Amer. & Foreign Pwr., pf. 25% pd £108 108 131 Continental G.&E., com.—no par....m125 130 150 Lehigh Pwr. Sec., com.—no par..... k 12} 
Amer. & Foreign Pwr., 7° pf. nopar k 90} 89 98 Crocker Wheeler, com............. 14 14 19 Tong Island Ltg., 7% pf........... 104 
Auer. . F ase = eet com.—no pat : a ais sai | Crocker Wheeler, pf............... 50 50 55 | Long Island Ltg., com.—no par..... 125 
mer. Bosch Magneto, com—no par k 20?! 2 i Los Angeles Gas & Elec., 6% pf.... 96 
Amer. Brown Boveri, Elec marke >s . 33 a8 ot Datras PwR & LT., 7% pf..... 104 102 104 | Louisville Gas & Elec., C eas. 7 ’ (4234 
mer rown Boveri Serr x¢ tal 97 Dayton Pwr. BS OF Bb sco ce 97) 95 97 
Amer. Elec. pwr., pf = elll 1014 IJ11 Dayton Pwr. & Lt.. com........... m420 ni80 n460 r y 9} 
Amer. Gas & Elec., 6% pf.—no par. k 921 92i 951 | Detroit Edison, com............... r124; 123 141) Mannatran ELE oo pone. 5 3 
Amer. Gas & Elec., com.—no par... k 69; 64 991 | Dubilier Condenser & Radio, com. | Maytag Mfg., com................ k 21 
Amer. Lt. & Trac., 6% pf.......... E105. 105-116} eee is es 6) 58 21 | Sheen Pet. a bs. oe Cor, wo par | 188 
Amer. Lt. & Trac., com gitsteeees “2 Poe 197 263 Dubuque Elec., or" EE 95 93 97 | Metro. Edison, pf. he an OOF: si< 92 
a. i S a” , pA he a : eat 50° 993 Duquesne Lt., 7% pl.........02008 112 1114 114 | Metropolitan Edison, pf., $7, no par. k101 
Amer. Pub. Serv, 7% Df... ..... Eh .... .... | AST, N. ¥_UTI o............ OB cc scee | AAR Oe Edison, 7S att 
Amer. Pub. Serv., com... ......... 47 45 80 | astern New York Util., com...... 75 .... +»... | Middle West Utilities, 7% pr. lien pf. ally 
Amer. Pub. Utilities, 4% Df........ E87 ..,. -+2.- | Kastern States Power... .. 21 23° 324 | Middle West Utilities, com.—no par. 4114} 
Amer. Pub. Utilities, 6% Df........ 86 | 85 86 | Kastern States Pwr.,p...ith warrantsm120  .... .... | Midland Utilities pr. In. pf a 98} 
Amer. Pub. Utilities, 7% pf........ k 90 +:-+ 22. | Eastern States vars pf. without Midland Utilities pf ae a7. 
Seat, ES. Te, OU.+. 20s + +2 sf 8 & Warrants gig tight ttteeees -+++ | Milwaukee Elec. Ry. & Lt., 7% pf... 100 
Amer States Sec., Ditka teheesoawe t 2! ..++ «+++ | Bastern Tex. Elec., 7% Bi ae ci ee Milwaukee Elec. Ry. & Lt., 6° ; o pt 91 
Amer. States Sec a wee eeeeseees ‘A 1} aa ac East. Tex. Elec., com —no par 103 107 Minn. Pwr. & Lt., oe pf. are "01 
Amer. Superpwr., Pf.——-25.......... & 25 23 261 mayen Elec. Illum. of Boston, com.. £2 207 250 | Miss. Pwr. & Lt., ; ... 101 
Amer. Superpower, pf Trt 91 93 94 Paso Elec., Sa —no par. k 80 ...+ | Miss. River Pwr., PO Se ooze ee 93 
Amer. Superpwr., Class A—no par.. k 22} 2i; 37H | E I TIE. venice c cibeseecns rol | Miss. River Pwr. com t = Ce eT k 60 
a» > . 921 ‘ | | IVEISS. RIVver FWPr., COM........--20% 
Amer Ges fie 2 NEL ats ks | Eprom $696 Haak igi | Naaek Waa er ee 
; : _" =i R —_ .* : ) 2-2) (ME dekh ereda ho de hae atin oe 2 
_— ei hate - E hee. “com —20. &k 431 ry a ee Investors, 6% ‘pf. —no par.... 90 92 95 ane eat Hudson Pwr., 2nd pf.— 10 
Anaconda Coppe Ree 3} 2 5 Elec. Investors, com.—no par...... k 39 38 744 | $7—no par 2 94 
Appalachian Pwr., 7% pf.......... 100 99 101 | Elec. Investors, 10% pd. receipts... 20 ... | Mohawk Hudson Pwr., com. onl 233 
Appalachian Pwr., Ist pf.. 7%...... 102 99 101 Elec. Pwr. & Lt., a Dp = ; ae ee 913 “gi 97} ate ae com.—no ‘nO par m 234 
Appalachian Pwr., CR ccvcccsicveasd 80 80 83 Blee. Pwr. & Lt., ctfs., 40% pd..... & 994 99} 115 | Montana Pwr.. com....... Rieter k 72} 
Arteone Pwr., T% Ol... cccvcseces k 76 2 -.:- | Elee. Pwr. & Lt., ctfs. full pd... . . 95 107 110} | Montreal Pwr. i pista ies ces f218 
Arizona Pwr., com.... m 27 - 35} | Elec. Pwr. & Lt., ctfs., com.—no par E18} 18 344 | Mountain States Pwr., pf.......... k 96 
ee Se Ere Be S7—no pe par 102 99 102 | Eee. Ry. Securities, com.—no par.. k 5! 43 10. | Mountain States Pwr., com........ k 23 
Arkansas |. r.,¢"o DP Io tees oes Ny Mins 5 snes waite bidity niwe'anote kg 58} 55} 90} 
: Ww . 5 5 4 : mR ae 
Asheville Pwr & Lt. 72, pi: ex.div.2102) 100) 104 | Ete’, Storage Leek, com. -nopar. £76 = 714 791 | Nassau & SUFFOLK, LTG.,pt.. 93 
Assoc. G.&E., pf.—$3.50—50 ...... k 80° Sask. teh aeien eee °s ’S 81023 190 108i National Carbon, Byres seaveguns 12 
Assoc. Gas & Elec., pf.—$6—no par k 78... .:: | Empire Dist. E ad WS OE, on ve 80° 80 85° | 4 ar et ¢ ee ewe uaptssenener se 
Oe : Tle a= O75 Ont ee tee ee a Oe Oe ee Ree « aq | ANGUAUNEE BOG. Swi ig Meee ee eee nee ee 
Assoc. Gas & Elec., Class A—no par k 27 25} 35} og dy peeruabccmts nse ran 52 ° ati E+ A ont National Electric Pwr-A.. ¢ 
— . otg 2 . v > 
Bapscock & WILCOX, com...... E12 wa .... | Engr. Pub. Serv., com.—no par..... % 23 22} 29} eed a Se Zz pwr. 5% pf = 38 
eneanaton “4 ; ~~" «& Pw P08... 105 ‘oi’ 63: Eureka Vac. Cleaner, com.—no par... k 45} 45 532 | National Pwr. & Lt., pf., $7—no par. k 983 
sirmingham tlec. pf.—S/—no par... National Pwr. & Lt., com.—no par.. & 19! 
Blackstone Valley Gas & Elec., pf... 100 102 106 Fampanxsmorse, com—nopar B 463 46 592 | National Pub. Serv., 7% pf........ 90 
Blackstone Valley G.&E., com.—850. 90 ee + | Fairbanks ERR R te gn 108} 115 National Pub. Serv., pte. pf.. 95 
Blaw-Knox, com............. +» £49 45 56 | Federal Lt. & Trac., com.......... 2 303 28} 39% | National Pub. Serv., A com.—no par k 18} 
Brazilian Trac., Lt. & Pwr.,com... f 88} .... «+++ Federal Light & Traction, pf....... 86 87 89 National Pub. Serv., B com.—no par k 11] 
Broad River Pwr., Pf............+- k 93 .... ;... | Federal Utilities, pf............... 7B ..ce cues | NODrASER Pwr. 7% Df.......0.0.0 1103 
Brooklyn Edison, com... .. k135} 133% 146} | Federal Utilities, com............. k17_ ~«.... +.«... | Nevada-Calif. Elec., com........... E 23 
Bufalo Gen I lee oe : : = n 50 "77 | Ft. Worth Pwr. & Lt., 7% pf....... 3106 105 107 | New Brunswick Pwr., pf........... 2s 
uffalo, Niagara & Iast.Pwr.,pf.—25 sete tees New England Pub. Serv., pr. In. pf 96} 
Buffalo, Niagara & Eastern Pwr., * Ga LVESTON -HOUSTON New England Pub. Serv. Pf... ane 88 
SR NIE ci sva.o ys 6 00awks os k 25 ‘i ELEC, 8%, Dt caviar t 55 a. i. 2. Pee. & is. 1ge_bt ae, pt . 1% 
. “— eo s 5 € . ” Cc eer Ve 
Carirorn 1A ELEC. GENE- i “ wo 1 au lee, -~ Apapaadieeesuatdeacaetete 56a; 286 36) | New Orleans Pub. Serv., com.—no = 
LATING, p re ae 8$ g Pry ea See a ee ee 7 ’ ‘ Rios Sova an 22 tos ora teenvees m & 
California Ry. & Pwr., ss.» a ee oc 87 88 92 | aan Elec, special 10... see eee = ue i nae N. Y. Central Elec., 7% pf.. aes 98 
Carolina Pwr. & Lt., pt $7—nopar 103} 104 107 Ties G &E (Del.) com, A no : ar. k 3714 37} 59 Newport News & Hampton — Ry., 
Carolina Pwr. & Lt., com.. m420 m290 4564 Gam G &E.. (Del) com. B no ont k 50° 59° 453 Re es DON. 6 voi a ids voce vs 108 
Cent. & 5. W o 7% pf.—no par . a 91 89 94 | Gen Gé& (Del) A pt $8 ms nar 106} 108} 1104 Newport News & Hampton Ry., 
Cent. & 8. W. , pr. In. pf.—no par a 96} 95: 100 son. © < - no fF c 5 | OR” 991 Gas & Elec., pf.... cco ee 
Central Ariz t t. OS et aaa aglae aoe pe ; ea : 5 . sce i 931 of 092! Niagara Falls Pwr., 7% pf.—25.../) _ 271 
Central Ark. Ry. & Lt., 7% pf..... £100 +s. onan Gon cl Publi Se i * ore n es r . Niagara, Lock. & Ont. Pwr., 7% pf... £109} 
Central Ill Pub Serv - 6 Be os mcccl 88 89 41 accnanal ato eee mee" Niagara, Lock. & Ont. Pwr., com.— one 
Central Ind. Pwr., 7% pf.......00. 8¢ 89 933 | }' ee ves, te lk aac ecg kl ataid's w 4 6&5 OTR m 60} 
Central Pwr. & Lt.. pf... 221.2! Ob. 08) | Ee es Eee S Eee. OF &......-- Niser Corp., A.—no par.......2.2! m 84) 
Central States Flec., 7% pf........ k 95} Ge _ ry es — BAP Pee ers Nizer-Corp., B.—no par............ m 69 
Central States Elec., com m200 200 230 ee ee ees No. Amer., 6% pf.—50............ k 401 
Century Flec., com d mi03 103 ni i ooo. ae Se SP ERP NSS No. Amer., com.—10..........6+65 k4 
Chicago Fuse Mfg... com ,nopar.... @ 31} 30} 35 = oe ¢ co F . so eeeeeseres No. Amer. Edison pf.—no par...... k 92 
‘nei Gas & Elec., ¢ 88} 8 5 a8. RY. ee Jo. og a OG TEs wine hae ae 9 
ein ot pf a sie Sete t 83 ; ws 3% ; Ga. Ry. & Pwr., 4% pf........ NC. Pup ‘ae - ae no par... k 90 
Cities Service, pf.B—10............ Ree Secs mele Png a & Ss wae eeeeeee Northeastern Pwr.,com..... Bae 
Cities Service, pf. BB—100....... : 75 Pliiacaeie | it. Western Pwr., 7% DI.......-+ | No. indians Gas & Elec s. pf. A ates 
Cities Service, com Rt elie beat Oe. Vasa ne | No. N UGiieties, T% BE... cccces (102 
Citics Service, Bks. Shrs.—10...... an. “bea ene No. Ohio Pwr., oo.—s TRS 
Clarion River Pwr., pf... grseeees 93. 8s ee Havan. a a: an : = 3, ¢ nf No. Ohio Trac. & 4. $ $ pf Seacees g 
Cleveland Elec Iz SS eS 0x Oo 05 ° ae 7 i | No. Ohio Trac. & Lt., % Der ines 7 
Cleveland Elee., Ill. com......... BO... Hurley Machine, com.—no par.....m 50 44) 51 | No. Ont. Lt. & Pwr. BOR ahs ic ate Sods k 83 
Comrece Pwr... 7S Br... a sesccses 96 aad. « guatk Yo. Ont. Lt. WE... COM. vcccvcces 8 
Columbia Gas & Elec., 7% pf...... k112 112 115 Tpano PWR., 7% hes etnadekoe 104: 103 104 INO. BERTON. PUT, T% Be veccceseccce k100 
Columbia Gas & F a - no px k 673 est = | Til. No. Utilities, 6% pf............ 90 8 92 ze. oo oo ue. Biase reas 463 k102 
Columbia Ry., Gas & Elec, 6% pf.. 9O ° 96 Ill. Pwr. & Lt... 7% pf ps0 Sep hss eee k 97 woes cane fee BD Bee GO ib icen ec cecieae m 58 
Columbus Flec. & Pwr., 2d pf rol a<t': ine Ingersoll R: and k 85 85 105 No. Texas Elec., COM.........ee08. m 40 
Columbus Flec. & Pwr., com ovecs GaeD > am Int. Combus. Ener., ‘com.—no par. k 36% 36 64} ‘ 
Columbus Ry., Pwr. & Lt., Ist. pf 97} 98 99 Int. Utilities, class A—no par...... k 31 Pe Outre BRASS, com. B—no par... 78 
Columbus Ry., Pwr. & Lt., pf. B 93 92 95 Int. Utilities, class R—no ie k 4 Sh BR) ores eivcnns osccavdee 100 
Col. Ry., Pwr. & It., com.—no par 8&2 82 85 | Interstate Pwr., pf., $7 no par...... k 92 eg wig nn & E ‘Tee., i ee 90 
Commonwealth Edison, com. . al40} 131 144 | Interstate Pub. Serv. 7% Df....... 95 964 ‘97° | Ohio Pwr. 6% pf........ ci i.e eee 93 
Commonwealth Pwr., 6°. pf.. . k 85 82 871 | Jowa Ry. & Lt., 7% pf............ 95 98 100 | Ohio Pub. Serv., 6% pf............ 90 
Commonwealth Pwr., com—no par.. k 35 28} sat | | Ohio Pub. Serv., 7% F % 
Conn. Lt. & Pwr., 8% pf 118 118 21 | Ohio River Edison, pf......... . 9° 
Conn. Lt. & o's 7* D pf “i 1% 110 113 | Jerse Y CENTRAL PWR. & LT. 95 5 963 | Oklahoma Gas & Elec., pf k 94 
Cons. Gas of N. Y., p 5 : 57 ; ETE ic esdtetercsk hide StU ea alae ane 95} j 
Cons. Gas = N t ‘ +. ~ ne par , k 90} &9 104} | Jersey Central Pwr. & Lt., com.— . 50 Pactric GAS & ELEC., 6% pf.. cs 
Cons. Gas Elec. Lt. & Pwr. of Balti., ED gts ord is. sas eth dee Oe 45 45 5 Pacific Gas & Elec. com.......-.... 22 
6% -. ; ; . € 103 102 105 | Jenne bianvilis, ‘com.—-no par...... k139} 136 152 | Pacific Pwr. & Lt., 7% pf.......... 2100! 
‘Stork Mshengo: eChicago; dSt. Louis; cPhiladelphia; dBoston; eBaltimore; fMontreal; gCincinnati; hASan Francisco; iPittsburgh; jWashington, kBid, 
uesday, March 30 Bid, low, high, Wednesday, March 31. mlLatest quotations available, #1925, 
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to 5.55 per cent from 6.10 per cent in 
February and 5.82 in January. 


North American Listing.—The New 
York Stock Exchange has authorized 
the listing on or after April 1 of $946,- 
930 common stock (par $10) of the 
North American Company on official 
notice of issuance as a stock dividend 
of 24 per cent. 


in 
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(Prices 0 on n New York stock market unless otherwise noted. 
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New Orleans Utility Offers 


Locally.—The 


New Orleans 


} 


14 


tock 


blie 


Service, Inc., is offering its customers 
and employees 32,000 shares of 
cent prefered stock at par ($100). 
ment may he made on the instal! 
plan, $10 down and $10 a month. 


issue was authorized by 


the 


Orleans Public Service Commissi 


December. 


Manufacturing Companies 


Unless otherwise noted the par, stated, or preference value of stock is $168.) 
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Bid Price 
Companies Saturday Low High 
March 27 1926 1926 
STOCKS—Continued 

Parr Shoals Pwr., 6° pf..... 92 Kava. deat 
Penn Central Lt. & Pwr., pf. —no par c ane 71? 733 
Penn-Ohio Elec., 7% DPf...........- 93 96 
Penn-Ohio Pwr. & Lt., 7% pf. 98 94 97 
Penn-Ohio Pwr. & Lt., 8% pf +» 103 100 =106 
penn Pwr. & Lt.—$7—un0o par...... 2103} 103 106 
Penn Pub. Serv., 7% Df.......e0e- 98 96 100 
Penn Pub. Serv., 6% Df.......e00. 86 85 90 
Penn Wtr. & OR ntsc cseceses k140 140 174 
Phila. Co., 5% pf.—50 rT we 37} 38 
Phila. Co., 6% Df.—5O,. .ececeeesees k 47} 50} 
Phila. Co., COM.—5O. ........cceees kt és 54 59} 70} 
Phila. Elec., com.—25........... ¢ 48} 43} 67) 
Pittsburgh Utilities, pf.—10.. k 16 14} 16} 
Portland Elec. Pwr., 7% pf 98 97 98 
Portland Elec Pwr... 6° pf ¢ 71 75} 
Portland Elec. Pwr., com... 41 48} 
Portland Ry., Lt &'Pwr. DI. ih tc eae 
Portland Ry., Lt. & Pwr., com.....m 49, .... «- 
Potomac Elee P ay SRSA > j102 — = 
pwr. Corp. of N Y. 7% pft.. ...mll0 n 96 n112 
pwr. Corp. of N.Y., com—no par.. m 79 77i 90} 
Pwr. Sec., pf.—mno par............. = ie aes ae 
pwr. Sec., com.—no par........... k 6} 6 12 
Pub. Serv. of N. J., 7% Df......... k105: 103} 108 
Pub. Serv. of N. J., 8% pf......... k117$) «115 119 
Pub. Serv. of N. J., 7 —no par... k 77 72 92 
Pub. Serv. of No. I1l., 6% pf 100 101 103 
Public Serv. of No ri 7% pf -..mi16% 112 1163 
Pub. Serv. of No. IIL, com. —no par al3li 130 137 
Pub. Serv. of No. Ill., com......... al 31} 130 131} 
Pub. Serv. of Okla., 7% pf......... 96 92 95 
Pub. Serv. Elec. & Gas, 6% pf..... 98 97 993 
Puget Sound Pwr. & Lt., 7% pf.... 4107 vive ewe 
Puget Sound Pwr. & Lt., 6% pf Sa eee ea © 
Puget Sound Pwr. & Lt., com.......—fF 51} 45 66} 
Rapro CORP. OF AM., pf.—50.. E 45 44j 47 
Radio Corp. of Amer., com.—no par. k 33} 32} 464 
Republic Ry. & Lt., pf..........-. Bee ote." - 
Republic Ry. & Lt., com........... m 85 88 97 
Rochester Gas & Flec., 5% pf...... 95 80 98 
Rochester Gas & Flec., 6% pf...... 1014 100 102 
Rochester Gas & Elec., 7% Pf...... 104 105 107 
Sr. josePH RY., LT., HT. & 

PWR., pf bidders Oh aee Unees 65 60 65 
Servel C te CE Mins ceeees . B 193 194 30} 
Servel Corp., Class B—no par.. k 36 er 
Sierra Pacific Flec., com........... Kk 243 23 28j 
Sioux City Gas & Elec., 7% pf..... 98 96 98 
8. E. Pwr. & Lt., pf.—$7—no par.. 98 97 100 
8. E. Pwr. & Lt.. com.—no par..... k 24} 24 46} 
So. Calif. Edison, 8% pf..........+. 135 135 140 
So. Calif. Edison, 7% pf........... k110 Satin aha 
So. Calif. Edison, 6% pf........... BO? . ae 
me Cane. Ween. GOM.......scocce k119 1154 142 
Southern Cities Utilities, 7% pf. 84 86 89 
Southern Cities Utilities, com...... k 283 283 49 
Southern Pwr. & Lt. of Md., pf..... m107 an. ae 
Southern Pwr. & Lt. of Md., com... m 32 ers 
Southwestern Lt. & Pwr., A...... 55 aed 
Southwestern Lt. & Pwr., B k 45 vnee 
Southwestern Lt. & Pwr., $6 pf. k 80 eee 
Southwestern Pwr. & Lt., 7% pf.... £101 éae “ses 
Springfield (Mo.) Ry. & it. 7% pf 95 wits . eas 
Standard Gas & Elec., 8° pf....... k 54 544 57% 
Standard Gas & Flec., 7% pf r100 err a 
Standard Gas & Elec., com.—no par k 55 51 69 
Standard Pwr. & Lt., 7% pf........ k 91 Sean ie eas 
Superheater, com —no par ive wee ee k130 ide oes 
Syracuse Lighting, 7% pf.. 102. 105 107 
Syracuse Lighting, 8% pf. . 2 a. cd 
Syracuse Lighting, com...........- 275 260 302 
Tampa ELEC., com 2: 254 330 
Tenn. Elec. Pwr., 6% pf.........-: k 88 ecee sees 
Tenn. Elec. Pwr., 7% pf... . k 99 a a 
Tenn. Elec. Pwr., pf.— $6— no par. m 80 ae — 
Tenn. Elec. Pwr., com.—no par... ..m 65 ae , 
Terre Haute, Ind. & East Trac., pf.. 20 23 37 
Terre Haute, Ind. & East. Trac., com 3 3 5 
Tex. Pwr. & £4., 7% BE... .cccvccoce 11034 102 105 
Tide Water Pwr., 8% pf......... k 98 aa 
Timken oller Be: ring, com—no par k 49 44] 56} 
Toledo i dison, 8% Pf......eseee+ 112 112 114 
Toledo Edison, 7% pf......cceee+-: 1014 101 103 
Toledo Edison, com mee pas 100 dase. wade 
Twe-City Ry. & Lt., 6% Df. .cccccce [883 873 89 
Uniren Gas & BLEC., 6° pf 94 94 97 

United ¢ & FElee., com.—no par m57 56 66 
United Gas & Elec. (N.J.), 5% pf 68 70 75 
United ¢ Impr.—50... . ec 92} 91 144} 
United Lt. & Pwr., pf.—$4—no par 45 ee 3 51 
United L.. & P. pf.—$6.50—no par &3 gl 91 
United Lt. & Pwr., com., A—no par k 72 7Ok 1433 
United Lt. & Pwr., com., B—no par 75 140 165 
Utah |} & Lt., 7% pf.. ex. div 1 99) 99 103} 
Utica Gas & Elec., 7% pf.......... 105 103 105 
Utica ( & Elee., com 4 ; SP nxee sees 
Utilities Pwr., & Lt., 7% pf..... k 92 ee re 
Utilities Pwr. & Lt., com. B—no par. k 15} 15 18 
Verw INT HYDRO - ELEC 

vl e | ie es Kewan de 9 93 96 
Virginian Pwr., 7% Pf..cccsccccees 104 104 104 
Virgir an PWT «ls baka cadeveens 65 ee. Sgse 
Virginia ky. & Pwr., COM....+++++- M150 150 150 
Wac ae ee eres m 80 80 85 
Wagner Elec., com.—no par........ 0 20 20 344 
Washir Ry. & Elec., com...... 3205 ee “ees 
Washi Ry. & Elec., pf........ 7.90% ae 
Washi Wtr. Pwr., com........ 130 130 134 
West Mo. Pwr., 7% pf......g-..-- k 91 re 
West P pf. temp. etfs. m 99 95% 101 
West Py COs cc veces Gueee est mi25 118 130 
ast Penn El6G., Ohio. vcscccvcacss 97 963 1003 
West Penn Flec., Class A.........- k89 88} 97 
ee Penn PWE We co acs c's aa'v 8 108 108 112 
West \ Ht. & Pwr., 7% pf. 9 95 98 
West Va Utilities, 7% pf.—50..... 40 43 45 
Western Pwr., 7% pf. ....cceesse: 93 93 99 
Wester r., com.—no par........m 80 m 34 102 

Stock ange: aChicago; bSt. Louis; ¢Philadelphia; 


Tuesday, 


March 30. 
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(Prices on New York stock market unless otherwise noted. Unless otherwise noted the par, stated, or preference value of stock is $100.) 











; Bid Price Bid Price 
Companies Saturday Low High <ompanies Saturday Low High 
March 27 1926 1926 March 27 1926 1926 
Western States Gas & Elec., 7% pf. rk 91 306+" amin Con Gas, Elec. Lt. & Pwr. 
Western States Gas & Elec., com. k 18 hen rede ee 6!s 1951m109} 1093 109} 
Westinghouse El. & Mfg., com—50. & 68} 66 79} | Consumers Elec. L. & P.. 58s 1936 k& 97 
Weston Elec. Instrument, Class. A.. k 28} 27} 31} | Consumers Pwr......... 5s 1936 k1004 ee ees 
S ee E +4 Instrument, com...... & i a $33 conmumers a 5s 1952 BE 99$ 22220 322: 
SO NO, BE. ois a cccwwkaceee 1 onsumers Pwr........ 53s 1954 k Wr te 
Wis.-Minn. Lt.’ & Pwr. i ee m0 .... .... | Continental Gas @ tec” a” ten? i100" Sie Aged 
Wis. Pwr., Lt. & Ht... 7% Dl....00. 85 85 90 | Continental Gas & Elec... 6s 1947 K1013 32°: [i°° 
| Worthington Pump, pf. A.......... k 73} 74} 80 | Continental Gas & Elec... 6}s 1964 k 98] i... 222° 
Worthington Pump, pf. B.......... k53 53 65 | Continental Gas & Elec... 7s 1954 105} (°°. [**° 
Worthington Pump. com........... k 23} 23) 443 | CumberlandCty. Pw.& Lt. 5s 1942 95} 94 "963 
y ADKIN RIVER PWR., 7% pt. Dattas PWR.&LT... 63 1949 104} 104 105 
ME: <235 nas NG kane sex othe 1103. «-102)=—s:1105_- |: Dayton Ltg............ 1937 100 100 101 
Yale & Towne, com.—25.......... Feet Oy eee eee t te’ oa at eee 
4 Denver Gas & Elec..._._ 58 1949 99 
BONDS Denver Gas & Elec. Lt... $8 1951 k 953 ., 107. 
Aprrist PWR.. & Des Moines Elec........ 5s 1938 100 99 100 
<r vy Os SIRS. oda ates Detroit Edison......... 5s 1933 101) 101 102 
Adit. ae en 5s 1962 k100$ .... .... | Detroit Edison......... SS eee 
Adir. Pwr. & Lt en sliias 6s 1950 #1054 ‘ae "68" eee — PaGneKen bs 1949 B10} aaex 8 
1 ~ 98 leaner te Bs 1946 993 99 1004 | Detroit Edison...:'''!!: 6s 1932m 123) 38" 135° 
RMP vo csc dan Soaks 5s 1951 97 97 99} | Detroit Edison......... 6s 1940 £107? 
Ala. Pwr.)) 17721, 6s 1981 104} 104} 1054 | Detroit Edison. //°° "77! ae ae 
Ala. Trac., Lt. & Pwr . 58 1962 ml1ll 112 124 Detroit Edison Paaia 6d aiee 7s 1929 m130 130 130 
| Aluminum Co. of Amer... 7s 1933 k107 106: 1072 | Detroit Edison......... 78 1930m1254 1253 138} 
Amer. Bosch Magneto &s 1sse m103 e “‘- ee a &Trans. 5s 1932 96} 95 97 
Amer. Gas nlee..... 5s 2007 2 2 ver-Earris.......... 8s 1931 97 95 984 
Amer. Gas & Elec........ 68 2014 : 99 98 100 Depa ue Elee “ee 6s 1942 1012 102 103} 
f . La 2° eee is 2016 k 97 § -Price Pwr........ is 949 2 
= ~. es i , ious 993 983 100} | Duquesne Lt............ és 1949 1033 1034 107 
Amer. Wtr. Wks. & Elec. 5s 1934 £964 .... .... | Duquesne Lt. |. 122211! 5is 1949 105} 105 106% 
| Amer. Wtr. Wks. & Elec. 68 1975 923 92? 94} | Durham Pub. Serv 7s 1949 100} 99 101} 
| Anaconda Copper........ 68 1929 k102} 1023 103} E 
| Anaconda Copper.... 6s 1953 kK102% ....  --- 4AST PENN. ELEC..... 68 1953 104} 105 106 
| Anaconda Copper.......- 78 1938 k103} .... .«.-- East Oregon Lt. & Pwr... 68 1929 100 100 101 
Appalachian Pwr........ 5s 1941 k 99} .... ... East. Tex. Elec.......... 53 1942 k 97 eee 
| Appalachian Pwr..... .. 6s 2024 933 934 95 Economy Lt. & Pwr...... 58 1956 98) 99 100 
| Appalachian Pwr........ 7s 1936 106 105 1063 | Edison Elec. Illum. of 
Po SS 6 eee 6s 1932 100; 99} 101 _ Boston (notes)........ js 1928 99} 99} 1003 
| Arizona ewe. ere atdtecaiatd = ieee oats R. 103) ~—. Elec. Illum. of 
Ark. Central Pwr....... 8 ¢ ss ie. | oe EP Peer. 4s 1939 93} 93 9 
Ame “. Sidim ss oees o ion as +-++e «+++ | Edison El. Ilium. (N-Y.) 5s 1995 105 103 108" 
AtK. LS. @ PWP..c.cccecs s oF r Shae CAN Te Wate TOG... 6 ccc cccee F 32 2 
Assoc. Gas & Elec... . 6s 1965 k 92: 924 943] El Paso Elec. |'°' °° °° 7’ 7 1930 mine ‘95° «964 
| Assoc. Gas & Elec... . 64s 1954 k100} cee cee El. Pwr. Corp. ees GIO TOGO BD OTe gic -cdge 
Elec. Refrigeration. . 6s 1936 k102 100% 107 
Beru IN CITY ELEC. 6js 1928 £98} 983% 993 sneer ba a Lt. & R. .R. 5s 1956 96 96 97 
| Berlin City Hlec.......-- O48 1930 BOE O75 988) EET : 1967 89° 991008 
Binghamtpn Lt., t. 2 See . 
ee 5s 1948k99 .... Evansville G. &. El. Lt... 58 1932 99 99 100 
Rirmingham Flec....... 6s 1954 103} 1024 104° F 
Birmingham Ry., L. & P. 44s 1954 91} 88 92: EDERAL LT. & aa. 58 1942 k 93} .... ats 
Beg eregrer Or fies os, Me |Peteute game ie ag) dt a 
rooklyn Edison. . . §s is Oe wort we rac....... 68 95 3) 
Brooklyn Edison......... 6s 1930 1054 103% 106! | Florida Power & Light. 5s 1954 k 92} 914 94 
Buffalo Gen. Flec. Ist.... 5s 1939 102 1014 102} | Florida Publ. Service..... 6s 1955 97 97 99 
Buffalo G. E., Ist & Ref.. 5s 1939 101% 1014 102} Florida Public Service.... 64s 1949 99 100 103 
Beene GE. Th. ee cccctves 5s 1956 k1C0} 992 101% Ft Smith Lt. & Trac..... 5s 1936 k 79 édnaté Sane 
Burlington Rv. & Lt..... = io b1003 96 974 | Ft. Worth Pwr. & Lt..... 5s 1931 100} 99 1003 
Butte Elec. & Pwr....... Ss 5 eww cnes 
C Gatveston ELEC... 5s 1940 88 89 92: 
ALIF. ELEC. GEN... 58 1948 k100{ 993 101} | “reneral Elec............ 3is 1942 88 87 88 
Calit. Gas & Elec........ 5s 1937 100: 100% 101} | Georgia Carolina Pwr.... 53 1952 88} 87 89} 
Calumet Gas & Flec..... 5is 1960 98 974 99 | Ga Lt. Pwr & Rys..... 53 1941 88 88 92 
Canadian Lt. & Pwr..... 58 1949 62 56 64 G . - , mee Kiietnwie 5s 1932 99 98} 100} 
ee Pere eee 5s 1937 1004 100 101 pm Ry. ‘ “lec Rennes tate 5s 1949 954 95 97 
Carolina Pwr. & It. 58 1938 101 100} 1013 Ga Ry. z i tetuhe wens 5s 1954 : 96: 96 99 
Carolina Pwr. & Lt...... 6s 1953 1044 1044 105} | GS RY: & oer vee teeeees 6s 1947 R104 ws. a 
Cedar Rap. Mfg. & Pwr.. 53 1953 100 993 100} a y. a Mg cc mewn 7s 194] k105 Sa. 
Centra! Ark. Ry. & Lt.... 53 1928 99} 99 100} G rman Gen. Flec....... 6is 1940 k 98 94 99; 
Central Ga. Pwr......... 58 1938 96 95 963 oe Eiec......-. 7S ISB EGF ccce ecce 
Central Ill. Tt..........- 98 1943 k1003._—w«... aca rea ons. Elec. Pwr. 
Central Ill. Pub. Serv.... £ 5s 1952 92 92 93} c Japan) .............-- 64 1950 k 853 855 86 
Central Ill. Pub. Serv. 5's 1950 963 96 97} reat. Cons. Elec. Pwr. 
Central Ill. Pub. Serv. 6s 1944 99 99 101} one wwe see see eeee 7s 1944 k 91 a ila cies 
Central Ind. Pwr... 6s 1947 98 98 99 g eat Falis Pwr......... 5s 1940 102} 1013 104} 
Central Ta. Pwr. & ES... 6s 1944 100 99} 101 phew ee Wes exes 5s 1935 ' 99} 984 100 
Central Maine power... - ; 5 ore . gt 984 100 Seas won [Mod Paeied a es k $93 “aaa” 
ee oP ‘te * Me: e 1946 k101$ |... .... | Great Western Pwr...... 68 1949 1023 102 1034 
Central Pwr. & It.... 6's 1952 ki04? ee eee | Gteat Western Pwr...... 6s 1952 k102} ¢ “ses 
Central States Flec..... 6s 1945 95} 954 95} H 
| Chattanooga Ry. & Lt.. 5s 1956 88 81 90 AMBURG ELEC.. 7s 1935 F 94} 94 96% 
| Cincinnati Gas & Elec.... 5s 1956 k102..... .... | Havana Elec. R., Lt. &P 5s 1954k 944 .... .... 
Cincinnati Gas & Elec.... 54s 1961 k104} ‘ea a Holtwood Pwr.......... 6s 1954 1044 100 104} 
| Cities Service cathe auras $e. Hs +: Sass 92; 94 eo i or badwe 2 5s 1 = +4 asi 
Cities Service........s- . 78 ¢ 3¢. eaten oa ouston gz. ae 95: ¢ ¢ 5 
| Cities Service.........+-- 7sC 1966 k130} 1254 131 Houston Ltg. & Pwr..... 53s 1954 100} 994 102} 
| Cities Service..........- 721) 1966 k103$ 1014 104 Hydraulic Pwr......... 58 1951 1014 101% 102 
Cities Service . 78E 1966 £109 = «... +... | Hydraulic Pwr.......... 5s 1950 101) 101) 103 
| Cities Service Pwr. & Lt.. 68 1944 k 94} 934 95) 
| City 1. & T., Sedalia, Mo 5s 1952 841 83 85} | Tpano pwR......... 5s 1947 973 96 98 
Cleveland Elec. TMllum 5s 1939 102} 102} 1033 | yi) Elec. Pwr.........°- 6s 1943 103 102 103) 
| Cleveland Elec. Iilum.... 58 1954 103 wenn, © ae Oe TE <5 acl oe ee a ae 
| Cleveland Elec. Iilum. ‘8 1941 ih 110 112 I di a ee ere 6s 1944 E 98 ae a 
| Colorado Pwr --» 58 1953 974 «8954 98 La Pwr. & It........... 5is 1954 97) 97} 99 
| Columbia Gas « Flec. 5s 1927 k100¢ .... «... | TN. Pwr. & Lt.....++-e: 6s 1953 102 100} 102} 
Columbia Ry., Gas & Fl.. 58 1936 93 92) 95 | 1" pwr. & Lt........2! 7s 1953 1022 102) 1033 
Columbus, Deia. & Marion bs 1937 85} 833] 86 BOG. BOW. oc cncesses 6s 1947 98% 9S 100 
Elee “+ . . o8 2 Ind. Gen. Serv......... 5s 1948 97 96 98 
Columbus, Dela. & Marion Ind. Lighting........... 4s 1958 83} 324 ga 
ne Eg 6s 1937 944 934 6 | Indiana & Mich. Elec.... 58 1955 96) 98 98) 
Columbus Elec. & Pwr. 6s 1947 k102 eens ous & Mi 9 97 10 
k 9 Indiana ch. Elec.... 5s 957 9} j 0 
Columbus Ry., Pwr. & It. 53 1940 k 98... SMO chor oc 7is 1841 m1034 nl04 106 
Columbus Ry., Pwr. & Lt. 6s 1941 k104 coos ccc+ | tnd. Service..........2° 5s 1950 91} 93 
Commonwealth Edison... 58 1948 > ee tA Gain... 6s 2020 sh 86 88) 
Commonwealth Edison... 5s 953 100 99% 101 Ingersoll-Rand Bats Ss 5s 1935 100 . 
Commonwealth Edison... 5s 198 4 100 99% 101 International Pwr. Sec... 68 1955 k 91 Se pa a: 
Commonwealth Pwr...... 5s 1939 k 91} ..-. +--+ | Interstate Elec.......... 68 1933 973 94 98} 
Commonwealth Pwr...... 6s 1972m 96 osee cee | Interstate Pwr...) |: 6s 1944 k 99 tee) Mee 
Commonwealth Pwr...... 68 1947 k103 “es: ‘aa | Interstate Pwr... 1. 73 1934 k100} |... :... 
Community Pwr. & Lt. 6s 1950 993 98 99} Interstate Pub. Serv../:’ 6s 1948 99: 98 99} 
Goan. By. & 18s. ‘¢ 4i9 1951 87 690) 92 | Towa Ry. & Lt ‘"". Bs 1932 98 974 994 
Conso ities Lt.. Pwr.@ -—  _. «| towa Southern Utilities _ 
a és 1962 80 89 824 Iowa Southern Utilities... 5js 1950 94 94 
oe ee 5s 95! 97} ‘i 
Consol. Gas of N. Y.. Sis: 1068 BIG ces cna Jensry CENT. PWR. Sis 1945 963 95) «88 
Gon en Mee. Li. & Par. wT LT eee eee ees . 54s 
ices td wean 44s 1935 e 973 954 98 K, 
Con. Gas, Elec. Lt. & Pwr. aves CITY PWR. ms 
of Balti —inoten eb .. 68 1949 e107 1053 107 ot Bae saneeesneee = be Riots ecoe cece 
y Gas, El ee eee ames oO ones sacs 
; “ot Bs ‘alti vey +4 : 5s 1965m1002 1003 1002 | peter iene 3 = bee aise’ 992 1013 
Con. Gas. Elec. Lt. & Pw ansas Gas blec....... 69 952 < base. Conn 
‘ of Balti. (notes)....... 5is 1952 e105} 1042 1052 | Kansas Gas & Elec....... 6s 2022 93 923 93 
dRoston: eBaltimore: fMontreal: Cincinnati: hSan Francisco; ‘Pittsburgh; jWashington. Bid, low, high 
IBid, low, high, Wednesday, March 31. mlLatest quotations available. 1925. 
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cheneed Bid Price Bid 
ues Saturday Low High d Price | 
March 27 1926 1926 | Companies Saturday Low High c Bid Price 
honinatieniieenetinemamaaiaeliaiaiananiieaee: March 27 1926 1926 ompanies Saturday Low High 
K k BONDS (Continued) | Ohio Pwr........ 6s 2024 96) 95) 96) March 27/1926 1921 
entucky Hydro Elec 6s 1949 100 9 CR ec a ; 95}; (96) | Sioux City Gs E ae 
oo a, oot coon Ot g4s 99 2 | ptt tt ee eeeees 7s 195 mt ; . x y Gas & Elec.... ‘ i 
Kentucky Uviitcs "" e 1049 10r) Bat TOL | Ohio Bubsere...... Ho W03t age! sB8t BBh | Sims. Credagsetee- ge 1549 30R 105 08 
, ty. Rec. 2, >.. 58 1937 2 ‘ MM isa.onsss cos 6 ors 6 6(9es) 6944 | So. Caro, Gas & Elec ’ 6 3: - f 83 = 
pees Bek gp i te 8, 1) Me | SMS oA YT |e ge a say ao 
tings County Ltg....... 5s 195 Ons ; ; BO Pub. Bary... oases : + ve warranto).... ; 
Kings County Ltg....... 6is sore os 108° 100 § | Ohio River Edison... . és 1948 ri 1 110 1118 | So. Cal. Iidlzon Ree 7038 oot - 93 
Se ty oe 6 954 7) § ©6108 | Okla. Gas & MN... +++ 6 48 k101 osse dtc [an Oe 1939 £100; .. 
“a ee io 1006 «66, 0696} «66? | Gun Goeee Se 1950 931 ‘98° ‘64) | SO Cal Ean 1944 98) 98 “99 
i ec. : ; C } | So. Cal. Edison... ‘ 2% en: 9 
L. Ontario Pwr. of Niagara 6s 1940 & 963 .... .... | Bo. Cal. Edison seen 2OSs «303 1045 
ACLEDE GAS LT..... 58 1934 £10 Falls F So. Cal. E 1943 103 102 1 
Laclede G 934 £101 ie SF gee cessscececees 5s 1943 100 99 | . Cal. Edison 1944 £105 04 
clede Gas Lt. ..--- 548 1953 1032 102} 104} Ontario Transmission 5s 1945 a ( 101 | So. Cities Utilities C >... 
aaa EWE... pyiesehes ge° 1996 100 100. 101, | O2Fk Pwr. & Wer....... bs 1952 80; 77 ait ‘het iin hee eG ae wm «(ff ee 
8 ¢ » aber 06 , ae oe ee oan .-< Brees 94 ¢ 7 aol 
Laurentide Pwr.......... $8 1946 100 100 102 | Dy rc coas: ; oe See Se ENON...» 6s 19472 97).... 2 Ir 
Lincoln Gas & Blee...... 58 1941 93} 92} 944 Ba yee ee Oe So. Publle Utilities....... $6 1948 100% 100 101, 
ng Island Ltg........ 5s 1936 k100} Pacific G MOO... 6206 53 1942 k 99} So. Sierras P a 943 100} 100 1014 
Long Island Ltg.... - nRa i or acific Gas & Elec....... 5s 1955 ane Aa* pA Te S PW... seen 6s 1936 k103} 
Ee He coo ARB as au | Bee eg co ie En | atte ag 8 1943 10g n'37 wig 
os Angeles Gas & Elec.. 58 1939 k100} : P +r Slee..21..1 68 1941 k107 11. 112; | Southweste: erat 03 92 9193 
, ~ : 5s 1935 case cone | PRCINO IK. é cose sees awestern Gas & E... 5s 4 7 98 
_ ao Gus m 5}s 1943 4100 99 1003 | Pacific 7 é Aad sede eces = cat rd 160° 2013 } ae Gas & E : 6s 1987 93) O74 ont 
7 s Gas & Elec.. 5)8 1947 k100_—w... Pacific Pwr. & Lt........, : 95 } 101} | Southwestern Itt. & Pwr . 9: oat of’ oBet 
Los Angeles Gas & Elec.. 5)8 1949 . Sa © Pwr. & I4........ 5s 1930 9f i wr. 68 1937 98 98 
a lee.. 5is 1949 100 (99° 101 | Pacific P : 30 99$ 99 100} | Southwestern Power.. 6 30% 
Los Angeles Gas & Elec.. 68 1942 104} 51 c Pwr. & Lt........ 58 1953 m6 Southw 4 , 2 a2 2 96t 98 
Louisiana Pw i 044 : 102) 104 Parr Shoals Pwr....... . § 952 § ‘an “oat if estern Pwr. & 1 t.. 58 1943 943 94 96 
i Auisville Gs as & FE ee... = ions k ge 98; 100 —a . pry Se > 1999 1003 100 100 Suuieemere Pub: 5 _ fs 2022 94 04 06 EI 
oulsville Gas & Elec..._ 54s 1954 1031 i062 i033 | P ‘entral Lt. & Pwr... 68 1953 103) 102} 105 Southweste Serv.. 68 1945 95 94 96 
Lower Austrian Hydro El. 63s naa & Rei 102 103} | Penn Edison............ 5s 1946 98} 2} 105, | ae U tilities. . 8s 1936 92 92} 96 ri 
Luzerne Cty. Gas & Fl : oe eee ee ues an | Geen ee be 1946 28t (96) 98! | Standard Klee. of Cal... : Be 1926 993 99) 1004 - 
Luserne Cty. Gas & El... 78 1944 nae 1st oe! in as a0.che.e bbs 2s 6}s 1954 99} 97 1004 | Standard Gas eE a * 5s 1939 100 99} 101 me 
ene Cy. mes... © ee et ie’ | »enn.-Ohio Eedison.. ::.*. 63 1950 k 991 98% 106. | Staten Is! = Ge 1 Rt f 
ne 954 103: 102 104 | Penn Ohio Elec. 6js 1938 = 984 106 aten Island Edison. . 6}s 1953 103 106 7 ’ 
fran te foe ek Be td a koi 105 107 | Superior Water, Lt. & Pwr. 4s. 1931 94} 944 ar in 
Mapison RIV. PWR.. 5s 1935 100) | Penn Ohio Pwr. & Lt...., 6s 1939 97) “97° 98} | Syracuse Ltg.:.......... 5s 1951 100} 100. 1004 
Manila Elec - oe } 100 101 | Penn Pw . 68 1939 97; ‘97 98) | Syracuse Ltg.......... i 100, 100} . 
Manila Elec....--.-5:.°+ 28 043 ilit 10s) «118 | peepee 5s 1952 k 98f 973 99 -. 538 1954 104 103} 104} re 
f tlec. Ry. & Ltg.. 58 1953 90} -&It......... 5s 1953 k 98) 973 9 
Manitoba Pwr........... 73 ooat spel 1031 nat Penn Pwr. Se Eis so > oumae 6s 1053 ‘0 105° 106 Tampa ELEC......... 58 1933 k 99 x 
Memphis Pwr. & Lt.....: 58 1948 99) 99 a toa ee Je 1051 108) 105) .106) | Tene Eee Tere 6s 1947 k105 cl 
Metropolitan E oes! 9} ¢ Penn Pub. Serv ee 1954 974 98. 9Rt &. % , errs oo ir 05 Liat: dmaks g 
ances San. 68 “oa; “opi | Pem® Bub. Serv. 0022200: 1954 97) 96 (98h | Tex. Pwr. & Tt... 2.02... bs 1962 961 “06 “97 tic 
Metropolit: a ) 967 99} | Penn Wtr. & Pw . ie 105 nani wat ss 58 937 98} 984 100 
opolitan Pwr........ 68 102} 104 7 r 1940 101% 101} 1023 | * Pee. at ERs se c00s 6s 2022 96) . 
eee fee enn o 5s a. nine 19ss 103t doz} lose | Aids Waren BRE <---> 63 1942 101i 100° 1012 . 
Michigan No. Pwr .. bs IS 2 Rees aonadawss555 Bs OS 43 ai de Water Pwr......... 73 1937 ; { . 
Milwaukee El. Ry. & Lt.. Be | 1926 m 994 904 99% Phila. CO.......-++++4+5 1938 k100t 103} 105 | Toho Elec. Pwr. (Japan); o 1937 Olt 100 102} CO 
Milwaukee El. Ry. & Lt. 4)8 193: 98h 97 99 Phila. CO........2.00005 aoe eet o7i “oa | HOkYO Elec. (Japan)....- 6s 1928 k 98 |... 1. 
Milwaukee Fl: Ry. & Dt. sie ei 88) B8k (100 Pails. Co........ s 1949 m104} 103} 1031 Toledo Edison... "! Bs 1947-100 166° i60) tn 
? nukes El. Ry. & Lt.. be 1961 k 941. <j eee 1966 c1031 1021 $ oledo Edison. ... 7s 1941 k } 1 
yt ae yee ee) a 8 ee 96 3} 102f 1044 | Toledo Gas icc. & Hig’ ss 1935 100. ‘98° 100i w. 
Minn: Pwr. & 1 y.& Lt. Os 1953 M03} 262-66. | Phila. Elec. 2.2... eee. cree Saat aoe aoe? Toledo Tr.. I. “&P. i Bie 1930 Osi be |g ce 
Minn. Pwr. &Lt........ a ions 105) 104. «168 SNR ss 1941 cl07: 1073 3 ropeka Edison... bs 193 984 { of at 
Miss. Power..... 58 1955 93} 92 < $ | Phila. Blec............ 5 1947 1¢ 1 i$ “99° 108} | Topeka Ry. & Lt........ Bs oo Oe >. = 
Miss. River Pwr.... a : ; 3 5s 19: st a 92 94 PN, MRS. 5 5 6 600e.e 6 ; ; 195 071 08 102; | ‘Trenton Gas & E BOB. wisdte » 58 1949 oot bas ee pr 
ree River Pwr......... 73 1985 EF Oe a an Phila. Elec. Pwr : j Love £100} 100! 101 Tri-City Ry, & Lt os 2 os 1930 r ost _— a 
Mo. Edison Elec......... 58 1927 m1004 i604 10 . | Portland Elec. Pwr....... 68 1947 1011 99 102} Twin State Gas & Flec.. * Be 195 § 8} . in, 
ete ee i946 k 97 $ 100; | Portland Gen. Elec....... 58 1935 100: 99 toat Twin State Gas & Elec... 548 iene 95; ‘95 96} pa 
“iavie. W. Pa. Pub. voce see | ee ee kee” ae eee ake 1 QQf 100: | Tyrol Hydro-Fiee. Pwr... 7js 1955 97° O61 9 h 
Service eck acee eb ae 961 1 y., Lt. & Pwr.. 68 194 3 : a Yor 94) na 
Montana Pwr.. + 5 BS ol 95 974 | Portland Ry., Lt. & Pwr.. 7is 1946 R107, Usicawa ELEc pw 
se pene ne Ff Lt. & W.P.. 5s 1943m 93 n 86) n 93} a ee sein'e sibel 6s 1949 100 99° | Union Elec re yy a. e ieee ante 92 94 Bs 
ontreal Lt., Ht. & Pwr. 4}s 193: 6 oe DIR, ooo a iwc 63s 19 y 0: | een soe OI 932 101 100} 2) si 
Montreal Lt.. Ht. & Pwr. oe ices 998 a oes | Potomac Elec. Pwr eo 1929 soo: _ a pa mies. Lt. & Pwr... 58 1933 1003 100! Ii; : 
Montreal Pub. Serv...... 88 1942 944 94. a Potomac Elec. Pwr oo OO Mee roe Cw. ae Talon Elec. 14. @ Ser... ae ee 99 101. o 
Mountain States Pwr..... 6s 1938 99} 984 100° Potomac : jee. Pwr....... 68 1953 5106} * | United KE “lec. a a... : ds 1954 105} 100} 102) 
g 8 1 ° > > : nee ‘ ¢ 7 > s 
Nasu Peamegeis, ergs HL IM, as gis [Uae are Or HP HR Sw el if 
NASHVILLE RY.& LT. 5s 1953 97! 96} 981 Power Corp. of N. Y..... 61s 1942 1044 2 101% eee Gas & Elec... . 6s 1945 m101} n 96 n101 ; 
Remnviie ky atc. 7: § iaae Sat Bo} B3h | aes Sogmes oo: Gis 1942 1oai 04 05! | United Lt. & Dr. (notes) 5x 1928 90} $9 1004 t 
Nass: u L - Pwr i 1927 99 98 vee ub. Lt Pwr ae " ie ae ; onene oane ; at. ewe --+ 548 1959 95} oR 97 a 
Nassau & Suffolk Ltg.... 58 1945 oi Bot 10 Pub. Serv. Co. of Colo... . Bis 1952 4 $ q3 he Lt. & Pwr... 2... 6\s 1974 95 95 98} In 
National Elec. Power..... 68 1945 92} 924 94° Pub. Serv. Co. of Colo... 68 1953 100} 100 OF) | pees te a eee 53 1932 k 96} .... .... m 
National Pwr. & Lt coe ee. Eee £1033 oe Pub. Serv. Go. of Colo.... 7s 1933 100} Ot Oat United HA. & Bye... +--+ 6s 1926 99% 100 01} 
National Pwr. & It...... 7s 1072 R103) 2; «2... | Pub. Serv. Corp. of NJ. 5s 1933 100} } 102] | United Lt. & Rys....-... 6s 1952 100) 99, 1014 he 
Nebraska Pwr........... Bs 1949 100i 99 101; | BUD: Serv. Corp. of NJ... 63 1944 Kol; 1047 105 | 5, rae Lt. & Rys........ 6s 1973 89 89} 92. 4 
ake ter... te Ses Oh 88k Oh Looe aoe oe Soe a 5s 1956 98} 98 (99) | t yaitod Pwr. & Lt.....11. 63 1944 102 102 1034 th 
Nevadacc alt. = lee. lll 6s 1946 & 994 » | Bae Bae’ Ge tie mm aL 1962 103} 103} 108" | Uteh Lt a Trae 2: be lead & BS 94 95 ce 
Nevada-Ca co... 6s (1950 904 “dai 00° | BY. Serv. Co. of No. Til. Sis 1964 103! 3 | ve a om aC......... 58 1944 k 88 
New Brunswick Pwr 5s 1927 831 aii 0 | Pub. Serv. C -- SER JO 34 103) 105} | Utah Pwr. & It...... 5 C ; sven, of . 
vew B eves 2a a 8} 100 | > oe ore ee J v nts ROE bcs W 
New England Pwr ** Bs 1951 «1034 «(1003 1044 Pub. Serv. Elec. & Gas... Bis 1959 105. 1087" ior vias ewe. MB ion cae 6s 1944 102} 102} 104} 
New Jersey Pwr. & Lt . 58s 1936 98} 96} 99 Pub. Serv. Elec. & Gas Sis 1984 k105 ae _—" Uric Flee Sag: 6s 2022 93. 88; 94} . 
New Orleans Pub. Serv... 4)s 1935 88° 87. R83 Pub. Util. Evansville, (Ind. )6s 1929 0 : sree Teiea — Lt. & Pwr.... 58 1950 101% 100) 101% 
New Orleans Pub.Serv.,A. 5s 1952 k 93 * | Puget Sound Pwr. oe 53s 1933 7, ‘99° Alii | cue Gas & Elec........ 5s 1957 101; 100 102} ae 
New Sreans Pub Servs. Se 1933 83 soi gai | Puet Sound Pwr. & Li ++ §@ 1983 1004 69°  i6ij | Utica Gas & Klec..... °°! Sis 1949 104 103} 1043 le 
; rleans Pub. Serv... 6s 19419 91} 90 991 | wee seee ; } 
N.Y. & Queens El. L.&P.. 58 1930 1015 1 naa — Vermont i hi 
v.¥ t .&P.. 58 19: i 1003 1033 UEBEC PW ‘ ‘ HYDRO - 
N.Y. & Westchester Ltg.. 4s 2004 81% 791 eT Quesrc pwr Sk E. 6s 1953 1023 1013 1022 Bee os ys x qe : 6s 1929 1003 fy 
N.Y. & Westchester Ltg.. 5s 1954 98 97} 98} | Queensb gh Gas& E.. 55 1952 99! 994 1005 Vv teksbura Lt. & Trac.::: 53 1932 94} 190, 10 : 
oe meee = >> * 6's 1941 1152 115° 1164 asborough Gas & E.. 6 1953 1041 104 105% | Vitinian pwr. -: 2 ie sol os or 
Ne ork Edison.... 5s 9 23 > s rgini > rc “"* Big 1954 m103: 10: 04 
N.Y. Gas & Fl. L.. H&P. os 198 1odt id’ 105 Ruwye-wrstpH atta vice ees Pe Pwr Gio oes oat On 1st 
Bs & El. L., H.&P. 4: - 901 ‘ ELECTRIC PWR..... 5 ‘ Virginia-We: Pwr. 4 OR? 108 <4 ae 
N_Y. State Gas & mea , B's 1962 * 100! 100° . | Rio de Janeiro Tram., Lt. 7s 1950 & 94 933 96 ginia-Western Pwr.... 63 1953 106 101; 1063 
Newport News & Hamp- ’ 101 essa sass ons vss 5s 1935 94 93 «2949 | WAaGNERE . SC 
“ton Ry., Gas & Elec.... 58 1944 90 e091 91 | Robbins & Myers........ 73 1952 67 60 68i | eno EL. MFG... 7s ....ml101} 100} 101} 
ee eer” te heat tol tee) 1000 | Ran ons ne ieee ial Ls Set | Cees Come el... ieee as 7 
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Standardization of Mill- 
Type Motors 


Iron and Steel Electrical Engineers’ Ef- 
forts to Obtain Motors of Uniform 
Mounting Dimensions Give 
Promise of Success 


OR a number of years the members 

of the Association of Iron and Steel 
Electrical Engineers have been con- 
vinced of the desirability of obtaining 
motors of uniform mounting dimensions 
for use in the steel industry, so that the 
interchangeability of complete motors, 
regardless of from whom they were 
purchased, will be possible. The asso- 
ciation believes that such standardiza- 
tion is an essential feature to reduction 
of the steel-mill electrical inventory ac- 
count. 

The project, which has been progress- 
ing rapidly and with promise of suc- 
cess, has been approached by the associ- 
ation, first, by writing letters to the 
presidents of the steel companies ask- 
ing for their approval of the cam- 
paign. It is said that favorable replies 
have been received from many com- 
panies, including most of the large 
steel producers. Second, informal dis- 
cussions have been held with repre- 
sntatives of two of the manufacturers 
of mill-type motors with the idea of de- 
termining what new features would be 
incorporated in a proposed revision of 
mill-type motor design. Third, letters 
have been mailed to the presidents of 
the large electrical manufacturing con- 
cerns requesting that they co-operate 
with the association in attempting to 
standardize external dimensions and 
secure uniform ratings and speeds. At 
least one manufacturer has stated that 
he believes this project can be success- 
fully consummated. 


FEATURES TO BE STANDARDIZED 


The specific features which the as- 
sociation plans to have standardized 
are: (1) Horsepower ratings and 
speeds; (2) external dimensions; (3) 
shaft diameters, tapers, keys, key- 
Ways and shaft tolerances; (4) mount- 
ing bolt-hole dimensions, and (5) bear- 
Ings (ball and roller-bearing type only 
and in size only). The association 
thus plans to enable users of mill-type 
motors to refer to the same outline di- 
mension sheets regardless of by whom 
the motors are produced. An active 
member of the association has esti- 
mated that had such standardization 
been accomplished at the time the 
Present mill-type motors were first de- 
Veloped electrical inventories would be 
at least 30 per cent less at present. 

In order to determine the opinions of 
members of the association toward 
Certain questions and to expedite the 
Work of the standards committee of the 
association, the following questionnaire 


as been ubmitted to the members: 
atin teel-mill electrical engineers be 
“aUsiied y 


th box-type non-split-frame mill- 


type motors, even if they can be purchased 
for 20 per cent less money, are lighter and 
occupy less space? 

2. Do steel-mill electrical engineers 
sire mill-type motors designed to accommo- 


de- 


date ball or roller bearings only, rather 
than motors designed to permit the in- 
stallation of either such bearings or sleeve 
bearings? 

3. If motors are designed with frames 
which will accommodate either sleeve or 
ball or roller bearings, must the arrange- 


ment of bearings be such as to permit the 
use of either type in the same frame inter- 
changeably ? 

1. Shall the new mill-type motor have 
bearings provided with sufficient end-thrust 
capacity to permit the use of single-spira: 
7-deg to 10-deg. helical gearing? 

5. Can the number of ratings be reduced? 
If you believe it can, submit a list of one- 
hour 


ratings which will meet your re- 
quirements up to 225 hp. 
6. Do you believe increased speeds for 
mill-type motors are desirable? 
7. Do you desire motors having arma- 
tures built on a spider and commutators 


mounted on an extension thereof? 

8. The committee will be grateful for any 
other suggestions that you may have cover- 
ing features which would be desirable to 
have included in improved designs of mill- 
type motors. Such suggestions should be 
made with the idea of solving general 
maintenance problems rather than specific 
cases, 


The result of the replies to this ques- 
tionnaire will appear later, when they 
have been tabulated. 


Electric Industrial Trucks 


The number of electric industrial 
trucks and tractors shipped by the 
eight leading manufacturers in the in- 
dustry, as shown in the accompanying 





SHIPMENTS OF ELECTRIC INDUSTRIAL 
TRUCKS AND TRACTORS 


—— Domestic ——- 
All Other 
1925—Quarter Ended Tractors Types Exports 
March 31 42 251 41 
June 30 49 277 50 
Sept. 30 56 283 12 
Se | SP re 39 293 24 
Total 186 1,104 127 
October 16 107 5 
November 1 10] 9 
December , 12 85 10 
1926 
January 18 86 3 
February 15 93 5 


table, has been announced by the De- 
partment ‘of Commerce. The table 
shows the figures for each quarter of 
1925 and for the five months from Oc- 
tober, 1925, to February, 1926, inclusive. 





Reorganization of Industry Associations 


Existing Situation Analyzed—Economic Factors Will 
Determine Results—Fundamental Attitude 
of Manufacturers Not Changed 


| THE reorganization of the elec- 
trical manufacturers’ organizations 
which has been proposed and is being 
studied by various committees certain 
questions naturally arise in the minds 
of electrical men. For instance: Why 
should a change be proposed in the 
existing electrical manufacturers’ or- 
ganizations? What are the sound rea- 
sons why the present status should 
be altered? Questions of this kind and 
the answers that are forthcoming are 
important mainly as they bear on the 
economic need for the proposed reor- 
ganization. If the reorganization of 
the manufacturers’ associations into one 
unit is, as its indorsers feel confident, 
an economic step, it will inevitably take 
place, whether now or in the future. 
If the movement is not an economic one, 
justified and necessary for the best in- 
terests of the manufacturers, it is, by 
deduction, an uneconomic one and 


@should not be carried to completion. 


The manufacturers’ organizations 
have been developed to their present 
point by a large number of companies 
concerned for the progress of the in- 
dustry and their individual interests. 
They concluded that in their best judg- 
ment these organizations were desir- 
able. Their fundamental attitude has 
not changed, and what is recommended 
now is simply another step toward a 
more perfect form of these organiza- 
tions. 

Four major elements, each of which 
is separately organized, compose the 


electrical industry. The central sta- 
tions, the jobbers and the contractor- 
dealers have established single national 
associations. Any subsidiary organiza- 
tions in their fields are limited terri- 
torially in scope. '‘f contact is made 
with the National Electric Light Asso- 
ciation, the Electrical Supply Jobbers’ 
Association or the Association of Elec- 
tragists International, it is a contact 
directly with the body which can speak 
authoritatively for its membership. 

Contact with the electrical manufac- 
turers is somewhat more complex. This 
is not said in criticism, but in recogni- 
tion of a condition which outsiders do 
not easily grasp. Even representatives 
of member companies do not always 
fully comprehend, until an explanation 
is given, the details of the structure of 
the electrical manufacturers’ organiza- 
tions. 

Instead of a single known organiza- 
tion, such as is found in the other 
branches of the industry, the manufac- 
turers have four associations. The 
fact that three of these are only mem- 
bers of the fourth organization, the 
function of which is to co-ordinate ac- 
tivities of common interest, is simple 
enough when it is explained, but it has 
to be stated and restated to others. 

Complexity to others outside is not 
the only reason why a better form of 
organization is being sought. There 
is some inevitable duplication of work, 
involving loss of time, in matters that 
go before the board of governors of the 
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Associated Manufacturers of Electri- 
cal Supplies, say on a Thursday, and 
are presented for consideration again 
at a meeting of the Electrical Manu- 
facturers’ Council on a Friday. It has 
been clear many times that a single 
consideration would have been sufficient. 
If a simplified organization had no 
other object than to save the time of 
the busy men who serve willingly on 
the board of governors, it would justify 
itself. But it can be more efficient in 
handling the work which properly be- 
longs to the organizations. Corre- 
spondence will be more direct; unneces- 
sary references will be done away with; 
quicker action will be assured. 

The base of the structure of the elec- 
trical manufacturers’ organization, logi- 
eal and necessary, is the section mem- 
bership and activities. There are more 
than thirty sections, and the forma- 
tion and possibilities of the new asso- 
ciation should stimulate the organiza- 
tion of other branches whose activities 
and needs are really the same as those 
of the present organized industry. Like- 
wise, the organization of a well co- 
ordinated single association will be an 
invitation to membership to those who 
are eligible to existing sections but 
have not joined in the past. 


SECTIONS THE FOUNDATION 


With the sections accepted as the 
foundation of the new association, with 
the apparatus, executive and supply divi- 
sions effectively co-ordinated through 
a strong main executive board of gov- 
ernors, the electrical manufacturers will 
present a consolidated viewpoint com- 
parable with that emanating from the 
other branches of the electrical indus- 
try and ranking with that of other 
trades, such as the iron and steel and 
automobile industries. The organiza- 
tion of a representative national asso- 
ciation would mean more efficiency for 
the sections and for the apparatus and 
supply divisions, and it would mean 
greater efficiency and weight for the 
actions of the organization in matters 
involving outside contacts. 

Matters of outside contact are of in- 
creasing importance. Where they af- 
fect only a single section they are, of 
course, simpler to handle than in cases 
that concern several sections or involve 
the industry, but whatever the circum- 
stances may be, the electrical manu- 
facturers will gain strength by im- 
provement in organization. 

Conspicuous among these matters at 
this time is the action of the organiza- 
tions on codes and ordinances, which 
has become more and more of a factor 
in recent years. With the primary de- 
sire of furthering the recognition of the 
National Electrical Code and the Na- 
tional Electrical Safety Code, the Elec- 
trical Manufacturers’ Council has is- 
sued the now widely known uniform 
electrical ordinance and uniform stat- 
ute. As a part of and supplementing 
this activity, the council analyzes pro- 
posed codes and ordinances for the in- 
formation of its member companies in 
order that recommendations may be 
submitted if desired for consideration 
by the proper authorities. The gen- 
eral movement does not lessen in im- 
portance to the industry and will con- 
tinue to be a major activity. Work 
of this character is handled broadly 


ELECTRICAL WORLD 


through the casualty and fire prevention 
committee and its sub-committees, each 
of which has a definite field for activity. 
The committee and sub-committees act 
on lines which are plainly within their 
scope of duties, submitting recommen- 
dations to the council on matters on 
which action should be taken by that 
body. 

Within its membership and_ sep- 
arately organized as sub-committees, 
the casualty and fire prevention com- 
mittee includes the representatives on 
the A. E. S. C. sectional committee on 
National Electrical Code (electrical 
committee, N. F. P. A.), the A. E. S. C. 
sectional committee on National Elec- 
trical Safety Code and the Electrical 
Safety Conference. Through this mem- 
bership and the outside contacts which 
are affected the committee is able to 
effect the proper co-ordination of ac- 
tivities, assuring a uniform policy. 
The committee also has members-at- 
large. For the better understanding 
and conduct of its work, representatives 
of different sections specially interested 
in some question pending at the time 
are requested to take part in the dis- 
cussion, as when, for instance, the 
Heating Appliance Section, A. M. E. S., 
was represented at a recent meeting. 

Somewhat different in character, but 
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likewise of major importance to the 
member companies, are the contacts 
with national and international bodies 
on standardizations—the American En- 
gineering Standards Committee and the 
United States National Committee of 
the International Electrotechnical Com- 
mission. 





To Simplify Carbon Brushes 
and Brush Shunts 


Conference to Be Held at Washington— 
Recommendation Proposed by the 
Electric Power Club 


GENERAL conference on the sim- 

plification of carbon brushes and 
brush shunts will be held at 10:00 a.m. 
on April 14, 1926, at room 703, Com- 
merce Building, Washington, D. C., 
under the direction of Edwin W. Ely of 
the Division of Simplified Practice of 
the Department of Commerce. The 
following items will be discussed: (1) 
Carbon brushes and brush shunts in 
common use; (2) a recommended range 
of sizes for future practice; (3) the 
practicability of establishing minimum 
and maximum size limits; (4) the pro- 
vision of definitions to clarify this ree- 
ommendation, and (5) the possibility of 
causing this recommended schedule to 


Tentative Simplified Practice Recommendation Covering Carbon 
Brushes and Brush Shunts 


(As proposed by the Electric Power Club) 





1. LENGTHS OF ROUND AND RECTANGU- 
LAR BRUSHES: 
Increased by 
Steps of 
in. 
in. 


Up to 1} in. inclusive oe 
Over 1} in. to 3 in. inclusive.. 


oem 


ae) | ee in. 

Note I.—Wherever possible }-in. steps are to be 
used below I-in. length and }-in. steps above 1-in. 
length. 


2. WIDTH AND DIAMETER: 
Increased by 


Steps of 
Up to } in. inclusive......... fg in. 
Over } in. to 2} in. inclusive 4 in. 
Over 2} in........ Fiat ra te } in 
Diameter of all round brushes......... fs in. 
Note II.—For widths }-in. stens are to be used 


wherever possible. 


3. THICKNESS: 


Increased by 


Steps of 
Up to } in. inclusive,............... ; vs in. 
COPE ERGs cd cx sues Res ta ote t in 
Note IIT.—Wherever possible }-in. steps are to be 


used above }-in. in thickness. The diameter of round 
brushes shall vary by steps of js-in. 


4. LIMITS  (i.e., 
variations) : 
(a) Rectangualr and Square Brushes: 
Length—Plus or minus #y in 
Width—Exact size to @& in. under size. 


tolerances or permissible 


Thickness—plain brushes....... +0.001 in. 
—0. 003 in. 

Plated brushes...... +0.001 in. 

—0.004 in. 


Note IV.—For square brushes, thickness limits 
to apply to both width and thickness. 
(b) Round Brushes: 
Diameter 
Up to } in. inclusive 
fs in. and } in. inclusive 
7 in. and above....... Re 0.010 in. under size 
Length diate Sncuip We aeh ak as Plus or minus 3 in. 


Note V.—Box gages to be used for thickness and 
diameter. 


Exact Size to 
0.006 in. under size 
0.008 in. under size 


5. LENGTH OF FLEXIBLE SHUNTS: 

The length of a flexible shunt shall be the distance 
from the top of the brush to the center of the slot 
or hole in the terminal. 





6. HOLES OR SLOTS IN TERMINALS FOR 
FLEXIBLE SHUNTS: 


Maximum Size 


Size of Screw Hole or Slot 
en a. ree ee gy in. 
Pee. Ue Ue O0Os PA ick s vce nv ewee in 
NS OR rr rer re in 
j-in. diameter. . . 6 ce oe re aviris ij in 


Note VI.—Mini:num size of hole or slot shall allow 
sufficient clearance to permit the screw entering the 
slot or hole without binding. 





7. BEVELS: 

(a) Bevels on carbon brushes shall vary by steps 
of 5 deg. and shall be accurate to within | deg 
above or below. 

(b) The length of a beveled brush shall be the 
distance from the end to the toe of the bevel, if 
beveled on one end only, or the distance ‘from 
toe to toe measured parallel to the face of the 
brush when both ends are beveled. In other 
words, the length shall be that of the square- 
ended brush from which the beveled brush was 
made. 


rt 


8. PLATED BRUSHES: 


(a) Dimensions, limits, (tolerances) etc., shall be 
the same as specified for plain brushes, exceP 
thickness tolerances, for which see Table 4 (a). 


ecm ecnerrererceeeeracD 


9, BRUSH SHUNTS: / 
Standard sizes of and specifications for brush 
shunts shall be: 


Number Conductors Diameter Nearest 
of per of Wires, Circular bize,, 
Strands Strand In. Mils B. &. 
3 34 0.002 408 24 
3 50 0.002 600 ss 
7 6 0.005 1,050 20 
7 9 0.005 1,575 18 
7 15 0.005 2,625 16 
7 24 0.005 4,200 14 
7 37 0.005 6,475 12 
7 59 0.005 10,325 18 
7 75 0.005 13,125 8 
7 95 0.005 16,625 7 
7 119 0.005 20,825 
7 150 0.005 26,250 
Note VII.—See Tables 5 and 6 of “Brush aon 
i regarding 


sions” for length of flexible brush shunts a! 


holes or slots in terminals for same 
' 


itil me times taal iti 


== mn . tent ch 2h 82 Ge oe ase Gh 
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serve as a basis for further simplifica- 
tion. ‘ 

For more than ten years the Electric 
Power Club has given this matter its 
earnest consideration, and it has pro- 
posed a tentative simplified-practice 
recommendation for the guidance of all 
interests. The final simplified-practice 
recommendation, as it may be developed 
by this general conference of all in- 
terests, will primarily affect new pro- 
duction of brushes and brush holders 
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and will in no way interfere with the 
proper servicing of all existing motors 
and generators. During the gradual 
passage from current practice to sim- 
plified practice the final program will 
become progressively active without 
having caused delays or embarrassment 
for any one. The simplified practice 
recommendation, as proposed by the 
Electric Power Club, is contained in the 
accompanying tabulations found on the 
preceeding page. 








Business Conditions 





ALES’ of turbo-generators and 
S transformers are reported in good 

volume by manufacturers, and in 
general central-station companies have 
placed several orders. Such companies 
have purchased a fair amount of sub- 
station material and in addition have 
made interesting requests for quota- 
tions on switching equipment and line- 
construction materials. The buying 
trend was not very strong among in- 
dustrial plants, but there were many 
inquiries and several negotiations are 
under way. Buying is considered as 
spotty, but the volume is said to be 
satisfactory. Several definite projects 
already launched will require hydro- 
electric equipment, transmission-line 
supplies and motors, and it is antici- 
pated that orders for these will be 
placed during this month. Production 
as well as the rate of buying in the 
steel industry is said to be well main- 
tained. 

In the New England district power 
equipment sales have been active and 
included one 30,000-kw. turbo-generator 
unit, a 15,000-kw. unit and two 2,500- 
kw. units. The buying tone is none too 
strong at the present time, but indica- 
tions point to many possible future 


orders. Central-station companies have 
placed several orders in the New 
York district, one order aggregating 
$200,000 and covering miscellaneous 


substation material. Industrial buying 
shows little improvement, although the 
demand for small motors is increasing 
slightly. In the Southeast sustained 
good business is recorded, and there is a 
brisk demand for construction materials 
for industrial plants. New projects 
under way will require much electrical 
material, and the outlook is considered 
excellent. An increasing volume of 


business is reported in the Middle 
West, building construction is active, 
and central-station construction work is 
beginning in earnest. On the Pacific 


Coast power-company buying is in good 
volume, rubber-covered wire is in de- 


mand, and motor sales as well as in- 
quires are very good. A pulp and paper 
company in the Puget Sound district 
Plans the immediate expenditure of 


$3,000,000 for plant expansion. 


Copper Buying in Good Volume— 
Small Demand for Other Metals 
The 


olume of business with con- 
Sumers of lead, zinc and tin has been 
small, but copper buying has been by 
0 means dull. Opinion is divided as 


to the amount of actual forward busi- 





ness on the books of manufacturers, 
but on the whole it seems that there is 
a recognizable shrinkage unless users 
of copper happen to be the exception. 
The lack of support of the stock mar- 
ket by the “banking interests” leads 
some to the belief that they see ele- 
ments in the situation that do not ap- 
pear on the surface. Hesitancy on the 
part of buyers is a result. Some cop- 
per has been sold each day since last 
Wednesday at 13.875 cents delivered, 
but in volume it is considerably less 
than that which has been sold at 14 
cents for delivery in Connecticut and 
at other destinations in the East. Two 
sellers who had March and April copper 
that they desired to place disposed of 
what they had available and now are 
asking 14 cents. 


No change has been made in the 


NEW YORK METAL MARKET PRICES 





Mar. 24, 1926 Mar. 31, 1926 


Cents per Cents per 

Pound Pound 
Copper, electrolytic....... . 14 13.90 
Lead, Am. S. & R. price 8.20 8.20 
I ig. Sd cece sack « 194 193 
Nickel, ingot........... 35 35 
GIONS sence tee ws 7.60 7.47} 
Tin, Straits. .... : 64} 63} 
Aluminum, 99 per cent 28 28 


Base copper price March 31, 1926, 16} cents 


official contract price for lead as quoted 
by the American Smelting & Refining 
Company, which continues at 8.20 cents, 
New York, but there is a distinctly 
easier tendency to the market owing 
to continued declines abroad and the 
marked depression of stock prices in 
Wall Street. Some small carload lots 
of lead for prompt shipment, or lead 
from Middle Western producers, has 
sold in the East at 8.30 cents and 8.35 
cents, New York basis, during the week, 
but there is less of this business now 
than a week ago. On the other hand, 
holders of April and May lead have 
canvassed the market pretty thoroughly 
in an effort to sell at any point in New 
York or Connecticut at 8.20 cents, 
without much success. It is rumored 
that a good tonnage of lead was sold 
on Tuesday at well under 8.20 cents, 
but this could not be confirmed. With 
producers not pressing the metal for 
sale, zinc prices have ruled very steady 
during the week, between 7.10 cents 
and 7.15 cents per pound at St. Louis. 
An upward tilt to the market was noted 
on Wednesday, though the reason as- 
signed for this is buying by dealers 
rather than by consumers. Consumers 
have shown little interest in the tin 
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market during the last week and prices 
declined somewhat, reaching 63 cents 
for prompt Straits on Tuesday though 
there was a little improvement on Wed- 
nesday. Most of the buying has been 
on the part of dealers who anticipate a 
particularly tight market for early 
deliveries during the next month or 
two. The prices asked for spot tin are 
largely nominal. 


Increasing Volume of Business 


Reported in Middle West 


Reports from most sections of the 
Middle West indicate good business 
conditions and an increasing volume of 
business transacted. Sales during 
March will compare favorably with 
the first month of the year, which was 
admittedly a good month. Building 
construction is active and central-sta- 
tion construction work is beginning in 
earnest. There has been a good de- 
mand for apparatus, one order being 
placed for a battery of steam boilers for 
a 90,000-kw. turbo-generator unit. There 
has also been a good demand for dis- 
tribution equipment, one utility plac- 
ing an order this week for 255 distri- 
bution transformers, ranging in size 
from 25 kva. to 200 kva. Good sales 
of pole-line hardware and insulators 
are likewise reported. Jobbers indi- 
cate a good volume of business spread 
over a varied line and attributed in 
no small degree to the continued 
activity of industrial plants. Wiring 
devices and also the larger sizes of 
rubber-covered cables are selling well. 
There has been an appreciable demand 
for electric refrigerators and a good 
demand for dishwashers. The sale of 
code wire apparently was put on a firm 
basis when manufacturers advised that 
they would only accept business on a 
specified quantity on contract. 


Power-Company Buying Active 
on Pacific Coast 


Power-company inquiries on _ the 
Pacific Coast continue very heavy and 
include miscellaneous pole-line hard- 
ware and construction materials, cop- 
per wire, 600 45-ft. poles and five 
carloads of miscellaneous poles of 
larger sizes. Insulator business, after 
a long quiet spell, promises to improve, 
as there are many inquiries in the 
market. United States government 
purchasing is good and California 
state buying is fair. Contracting busi- 
ness has been quiet. The prospect of 
a building strike in the San Francisco 
bay territory has apparently affected 
buying. Several large rubber-covered 
wire sales were reported, with compe- 
tition keen, and many shipments of 
from 25,000 ft. to 100,000 ft. of No. 14 
were made. Distribution transformers 
are in excellent demand, one manufac- 
turer reporting an aggregate sale of 200. 

Motor sales in the Puget Sound 
district and western Washington are 
very good, and if present inquiries 
develop into orders heavy sales will 
continue. Despite competitive bidding 
prices are comparatively stable. Work 
on the Great Northern Railway tunnel 
under the Cascade mountains has re- 
sulted in many orders. A pulp and 
paper company plans the immediate 
expenditure of approximately $3,000,000 
for plant expansion which will require 
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a 15,000-hp. hydro-electric unit and 
auxiliary equipment, quotations on 
which are now being requested. In 
the Puget Sound district a 12-mile 
extension of transmission line is 
planned for immediate undertaking as 
well as an outdoor type substation 
requiring six 500-kw. transformers. 


Central-Station Companies Place 
Orders in New York District 


Orders from central-station com- 
panies for substation materials and 
switching and control equipment are 
the prominent features of the market 
in the New York district. Poles and 
cross-arms are also in active demand, 
notwithstanding the recent advance in 
the price of poles. A considerable vol- 
ume of inquiries are also being re- 
ceived, particularly for switching equip- 
ment, and it is expected that sales will 
continue to show an _ improvement. 
Orders from public utility companies 
include one for miscellaneous substa- 
tion materials aggregating $200,000 
and other single orders for $15,000 
worth of cross-arms, $16,000 worth of 
switching equipment and $60,000 worth 
of control apparatus. Industrial buy- 
ing shows little improvement, although 
the demand for small motors is in- 
creasing slightly. Manufacturers of 
control equipment report that, although 
there has been some increase in ac- 
tivity during the past ten days, the total 
volume of sales this year is consider- 
ably below the first three months of 
last year. 


Power Equipment in Active 
Demand in New Engand District 


Negotiations for turbo - generator 
units which have been pending for 
some time in the New England district 
have culminated in several orders. A 
30,000-kw. turbo-generator unit was 
ordered for a Maryland plant; another 
order, recorded by the same manufac- 
turer, calls for a delivery of a 15,000- 
kw. unit in Georgia, and two other 
units of 2,500 kw. capacity each were 
sold in this district. The buying tone, 
as reported by a number of manufac- 
turers of representative electrical prod- 
ucts, is none too strong at the present 
time, although many inquiries are be- 
ing received and some interesting nego- 
tiations are under way. 

During the next fortnight orders are 
expected to be placed for hydro-electric 
equipment for a Vermont plant, and 
during the coming week a number of 
orders for line supplies for New Hamp- 
shire locations will probably be closed; 
but, in general, buying is considered as 
rather spotty. An order for cross- 
arms amounting to about $20,000 was 
received during the week, the demand 
for weatherproof wire is fair, and line- 
hardware inquiries are increasing 
owing to the demands for spring repair 
and construction. Small motor sales 
are steady, and one manufacturer re- 
ports an increase last week over the 
previous week. Orders for heavy-duty 
switch apparatus for Southern plants 
have been received by a _ prominent 
manufacturer. New construction proj- 
ects loom up in good volume in the 
district and are expected to give im- 
petus to the demand for electrical de- 
vices needed for residences. Several 
large development projects in the Cape 
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district will open up new prospects for 
electric ranges, refrigerating units and 
lighting fixtures. 


Sustained Good Business 
Recorded in the Southeast 


Sustained good business is reported 
in practically all lines in the Southeast. 
The building program throughout that 
section is causing a brisk demand for 
construction materials for industrial 
jobs, particularly in the Birmingham 
district and in sections of North Caro- 
lina. North Georgia is also contribut- 
ing considerably toward this movement 
through the electrification of several 
textile mills and the construction of a 
number of very large projects. A large 
Atlanta jobber states that his March 
business was 20 per cent in excess of 
the same month last year. Prospects 
for future business from _ industrial 
plants are also bright, and the recent 
eight-million-dollar bond issue author- 
ized by the city of Atlanta will call for 
considerable electrical materials for 
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school and viaduct construction. The 
viaduct construction will be undertaken 
immediately and will necessitate econ. 
siderable replacement and relocation of 
the Georgia Railway & Power Com. 
pany’s duct lines and distribution cir. 
cuits. Plans are also made for the in- 
stallation of ornamental lighting for 
the two viaducts and their approaches, 

The demand for small motors con- 
tinues to show satisfactory increases, 
with the 5-hp. to 25-hp. sizes moving 
best. A satisfactory volume of these 
small-motor orders is coming from cot- 
ton-gin and oil-mill interests. The 
movement of “white-way” equipment 
continues very active, and while no 
single large orders have been received 
in the past few weeks, the total volume 
of sales is very satisfactory. Commer- 
cial lighting-fixture sales continue to 
increase, and the movement of residen- 
tial lighting equipment is better than 
for several months past. Incandescent 
lamp sales are also in very good vol- 
ume, and lead-covered cable is in de- 
mand. 





Domestic and Export Sales of 
Western Electric Show Increase 


The total sales of the Western Elec- 
tric Company, Inc., billed during 1925 
amounted to $297,729,000. This com- 
pares with $298,281,000 during 1924. 
There was a decrease of 3 per cent in 
sales to Bell Telephone companies, 
which is said to be owing wholly to the 
somewhat smaller requirements for cen- 
tral office equipments which were an- 
ticipated and mentioned in last year’s 
report. Sales to other domestic con- 
sumers showed an increase of 11 per 
cent and reflect the generally active 
business conditions of the country. 
This is the business that will hence- 
forth be carried on by the Graybar 
Electric Company, Inc., as announced 
in the Dec. 26, 1925, issue of ELECTRI- 
CAL WORLD. Sales to export customers 
showed an increase of 24 per cent. 

——___——_ 


Orders Placed by Feather River 
Power Company 


Orders have been placed by the 
Feather River Power Company for 
power-house equipment to be installed 
in its Buck’s Creek plant, where water 
will be utilized under 2,350 ft. effective 
head, the highest head yet developed 
in this country. The hydraulic equip- 
ment contract has been placed with the 


Pelton Water Wheel Company, San 
Francisco, and will consist of two 
35,000-hp. double-overhung impulse 


turbines complete with zovernor actu- 
ators, oil pressure system, hydraulic 
cylinder-operated gate valves and other 
auxiliaries. Two impulse wheels of 
450-hp. capacity each will also be fur- 
nished for driving the exciter units. 
Each turbine will be direct-connected 
to a 25,000-kva. General Electric gen- 
erator. The entire plant output will 
be purchased by the Great Western 
Power Company of California. 
a 


The Wholesale Electric Company, 817 
Mission Street, San Francisco, the 


Universal Electric Company, 137 Fifth 
Street, San Francisco, and the Elec- 
tric & Machine Equipment Com- 
pany, Stockton, Cal., have been con- 
solidated into one concern under the 
name of the Wholesale Electric Com- 
pany. The head offices are at 1175 
Howard Street, San Francisco. The 
Stockton branch will be at 130 North 
El Dorado Street. The officers of the 
new organization are A. R. Fierce, 
president; George H. Curtiss, vice- 
president, and C. E. Condit, treasurer. 

The Wiremold Company, Hartford, 
Conn., announces that it has placed on 
the market its “Wireflex” non-metallic 
sheathed cable. The company states 
that the tests for non-metallic sheathed 
cable, called for in the tentative specifi- 
cations of the Underwriters’ Labora- 
tories, have been completed with ac- 
ceptable results. 


The Hoover Company, North Canton, 
Ohio, announces that it has placed on 
the market a new model, known as the 
“Greater Hoover,” model 700, It is said 
that many changes have been made in 
construction as well as appearance and 
that the new model has high efficiency 
and durability. 

The Meritas Commercial Company, 
Inc., 11 Water Street, New York, an- 
nounces that as general distributor for 
the United States and Canada it has 
recently placed on the market “Fluitin 
cored solder wire. This solder wire |s 
said to be self-fluxing, acid-free and 
non-corrosive. 

The Graybar Electric Company, 100 
East Forty-second Street, New York, 
announces the appointment of Charles 
M. Kelly as district sales development 
specialist for the New England tert! 
tory, with headquarters in Boston. Mr. 
Kelly will be in charge of all engineer- 
ing work in connection with the sale 
and installation of public-address equ!P- 
ment and other applications of elec- 
trical amplification apparatus. Robert 
Davie of the New York sales office has 
also been appointed to the post 0! dis- 
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trict sales development specialist for 
the Western district with headquarters 
at Kansas City, Mo., and W. B. De- 
Forest, formerly Kansas City branch 
manager, has been made sales manager 
of the New York office. The company 
also announces that its Providence 
branch has been removed from 233 Har- 
ris Avenue to its new building at 194 
Richmond Street. 


The Trumbull-Vanderpoel Electric 
Manufacturing Company, Bantam, 
Conn., announces that Frank J. Ban- 
field is now a member of the sales or- 
ganization and will cover the State of 
New York with the exception of the 
metropolitan district. Mr. Banfield, 
formerly 2 member of the Johns-Pratt 
organization covering the same terri- 
tory, will maintain offices at Syracuse. 


The American Resistor Corporation, 
Milwaukee, announces that it has re- 
cently placed on the market its “Globar” 
non-metallic heating elements in diam- 
eters up to 1§ in. and 2 in. The max- 
imum diameter heretofore has been 
3 in. The increase in available diam- 
eters is said to offer a means of secur- 
ing greater kilowatt capacity per unit 
so that fewer units are required in any 
one furnace application. 


The Edison Electric Appliance Com- 
pany, Inc., 5600 West Taylor Street, 
Chicago, announces the appointment of 


M. H. Beekman as manager of the 
appliance division to succeed A. H. 
Jaeger, who has resigned. Mr. Beek- 


man was formerly manager of the 
service department of the company. 
D. C. Marble, formerly in the range 
division, has been appointed manager 
of the service department to succeed 
Mr. Beekman. 


The Home Electric Light & Power 
Company announces the opening of 
offices and sales headquarters for the 
New England District at 743 Boylston 
Street, Boston. This firm will take 
over the Delco-Light products, formerly 
handled at 101 Pearl Street, and will 
act as distributors for the “Frigidaire” 
domestic refrigerator units and acces- 
sories. H. W. Newell will continue as 
general manager for this district. 


The Aladdin Manufacturing Com- 
pany, Muncie, Ind., manufacturer of 
portable lamps, has completed plans 
for a one-story addition to its plant, 
80 ft. x 95 ft. 

Mathias Klein & Sons, 3200 Belmont 
Avenue, Chicago, manufacturer of tools 
for electricia:s and linemen, are having 
plans prepared for a proposed plant on 
a site lately acquired. The initial unit 
will be a one-story structure, 100 ft. x 
300 ft. 

The Packard Electric Company, War- 
ren, Ohio, manufacturer of transfor- 
mers and automotive cables, announces 
the appointment of Howard B. Johnson 
as representative of its transformer 
division in the Chicago territory. Mr. 
Johnson succeeds L. H. Alline, who re- 
cently resigned to accept a position as 
general manager of the Maine-New 
Brunswick Power Company. 


The 


Thermo Electric Instrument 
Company, manufacturer of electric 
ovens and water baths for industrial 


and laboratory use, has announced the 
purchase of the plant of the United 
States Hammered Piston Ring Com- 
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pany, 1206 South Grove Street, Irving- 
ton, N. J. The plant occupies a site 
100 ft. x 150 ft. and totals 10,000 sq.ft. 
of floor space, all of which will be used 
by the Thermo Electric Company for 
expansion of its manufacturing activi- 
ties. 


The A-A Wire Company, Inc., an- 
nounces that its New York offices, for- 
merly at 110 East Forty-second Street, 
are now located at 114 Liberty Street, 
New York. 


The Electric Refrigeration Corpora- 
tion, Buhl Building, Detroit, announces 
that it has closed a contract with the 
Jewett Refrigerator Company of Buf- 
falo for the exclusive sale, through its 
Kelvinator division, of the Jewett solid- 
porcelain-lined domestic refrigerators. 


The Rohne Electric Company, 2434 
Twenty-fifth Avenue, Minneapolis, an- 
nounces that at a recent meeting of 
the board of directors the company 
was reorganized. It will in the future 
be known as the Sta-Warm Electric 
Heater Corporation. Under the trade 
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name “Sta-Warm” the company has 
been manufacturing various types of 
electric pots and heaters. To meet the 
growing demand the company states 
that it is increasing its plant capacity 
by 50 per cent. 


The Rattan Manufacturing Company, 
New Haven, Conn., announces that it 
is taking over the manufacture and sale 
of the William S. Brown two-piece box 
connector, formerly made by the Wil- 
liam S. Brown Electric Company of 
New York City. 

The Prat-Daniel Corporation, 101 
Park Avenue, New York City, manu- 
facturer of the “Thermix” air preheater 
and the “Stream-Line” stack for in- 
duced draft, announces that the Stephan 
Company, 7016 Euclid Avenue, Cleve- 
land, has been appointed sales repre- 
sentative. 


The Herwig Company, Inc., 1757 
Sedgwick Street, Chicago, has an- 
nounced that it has placed on the mar- 
ket a new line of outdoor lighting fix- 
tures. 





_ New Equipment Available — 





Steam Turbo-Alternator Efficiency 
Indicator 


A steam turbo-alternator efficiency 
indicator that may be considered as a 
combination of two pieces of apparatus, 
an indicating wattmeter and a Venturi 
or any other watermeter, has been de- 
veloped by Nalder Bros. & Thompson, 
Ltd., 97a Dalston Lane, London, E. 8. 
The wattmeter is of the unbalanced- 
load induction type of special design, 
but, instead of being fitted with a 
pointer, the scale of kilowatts is de- 
lineated on the lower periphery of a 
drum. The drum, which is of large 
dimensions, strong and rigid, has 
marked thereon the Willans line of the 
particular machine in connection with 
which the instrument is to be used as 
well as lines above and below this, 
showing definite percentage variations 
therefrom. 

The drum is supported on one jeweled 
bearing above and merely guided below, 
and in order to avoid undue wear the 
drum and its pivot are lowered onto 
the jewel when it is desired to take 
readings. The action of lowering the 
drum onto its jewel simultaneously 
switches on the pressure coils of the 
wattmeter. An arrangement is pro- 
vided for checking. the drum to see if 
it returns to zero when not in use. As 
the drum rotates the portion of the 
Willans line corresponding with the 
load on the machine is visible and the 
guaranteed steam consumption at this 
load is read on a vertical scale which 
is parallel with the axis of the drum 
and at right angles to the wattmeter 
scale. On the opposite side of the same 
vertical scale a pointer which is actu- 
ated by the water or steam-flow 
measuring apparatus dealing with the 
condensate or steam moves up and down. 
This indicates the actual steam con- 
sumption against the kilowatt output 
so that it can be seen immediately 
whether the consumption is according 
to guarantee of the machine. It is said 
that the use of this combined instru- 


ment is of material use in insuring that 
the general conditions of working of 
the machine are being properly main- 
tained. It is suggested that readings 
from this instrument can be logged and 
thus provide a continuous check on any 
deterioration from the guaranteed effi- 
ciency. 
——— 


Vertical Rotative Dry-Vacuum 


Pump 


A vertical rotative dry-vacuum pump 
has been developed by the Worthington 
Pump & Machinery Corporation, 115 
Broadway, New York City. The first 
units were installed in the high-pres- 
sure Edgar (Weymouth) station of the 
Edison Electric Illuminating Company 
of Boston and are driven by synchro- 
nous motors. The air end of the pump 
is similar in principle to the Worthing- 
ton two-stage single-cylinder horizontal 
“Feather” valve dry-vacuum pump, 
with the exception that the cylinder is 
arranged vertically and _ additional 
valves are placed in the piston itself. 
The vertical arrangement of the cylin- 
der is intended to economize in floor 
space. 

The air-suction pipe from the con- 
denser enters the upper portion of the 
pump cylinder, the air being drawn in 
on the “down” stroke of the pump. On 
the “up” stroke of the pump the air 
flows from the upper side of the piston 
to the lower side through the “Feather” 
valves in the piston itself. On the 
down stroke this air is compressed and 
delivered to atmosphere, the design 
being such that a two-stage effect is 
produced in one cylinder. There is 
practically no compression in the first 
stage. This is said to eliminate the 
loss in volumetric efficiency which ac- 
curs in pumps of the single-stage type 
when the air re-expands in the clear- 
ance space. The cylinder and heads are 
water-jacketed, and owing to this much 
of the steam vapor is condensed in the 
first stage of the cylinder. 
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New Trade Literature 
“SWITCHES. TRANSFORMER FUSES 


AND FUSE BLOCKS.—The Westinghouse 
Klectric & Manufacturing Company, Bast 
Pittsburgh, Pa., is distributing two leaflets, 
1.-25402 and L-25406, the first describing 
the design and application of motor-oper- 
ated mechanism for air-break switches and 
the other the outstanding details of design, 
construction and application of potential 
transformer fuses and fuse blocks for in- 
door service. Leaflet No. 25,403 issued by 
the company covers its types R and RA 
disconnecting switches and contains several 
illustrations of these disconnecting switches 
and also a table showing the outdoor shell- 
type insulator assembly ratings. 








FLOODLIGHT PROJECTORS AND 
ELECTRIC SIGNALS.—Bulletin No. 2083 


issued by the Crouse-Hinds Company, 
Syracuse, N. Y., describes and illustrates 
its various types of short-range ‘‘Imperial” 
floodlight projectors. The company is also 
distributing folder No. 32, covering its new 
types of electric signals for grade crossings. 
Illustrations are given showing various in- 
stallations of the electric signals. 

PORTABLE ELECTRIC TOOLS. — The 
Hisey-Wolf Machine Company, Cincinnati, 
is distributing catalog No. 32, covering the 
Hisey line of portable electric tools, _in- 
cluding its new double-slide angle-plate 
grinder. 

GROUND RODS.—The Copperweld Steel 


Company, Braddock P. O. (Rankin, Pa.), 
is distributing a leaflet which contains 
standard specifications for the manufac- 


ture, test, purchase and inspection of its 
Aristos “Copperweld” ground rods and also 
a table of sizes and approximate weights of 
“Copperweld” ground rods. The company 
has also issued a leaflet covering its ground 
wire clamps for “Copperweld” ground rods. 

ELECTRIC FURNACES.—A folder is- 
sued by the Eaton Electric Furnace Com- 
pany, Taunton, Mass., describes and illus- 
trates the Eaton-Globar electric furnaces, 
models H-HB-L and SF, for hardening, 
tempering, enameling, carbonizing, anneal- 
ing and heat-treating. 

ELECTRIC REFRIGERATOR. — The 
Electro-Kold Corporation, Spokane, Wash., 
is distributing a folder covering its com- 
plete line of ‘‘Electro-Kold” refrigerators. 

LIGHTNING ARRESTERS. — Bulletin 
No. 220 issued by the Electric Service Sup- 
plies Company, Seventeenth and Cambria 
Streets, Philadelphia, entitled ‘‘Keystone 
iXxpulsion-Type Lightning Arresters,’”’ de- 
seribes and illustrates the Keystone “Ex- 
pulsion” and “Neutral” lightning arresters. 
It contains dimensional diagrams of both 
types of arresters and oscillographic rec- 
ords of the expulsion type. Attention is 
also called to the “Garton-Daniels” types of 
lightning-arrester ground fittings. 





CONDUIT FITTINGS. —‘“Kondu = Fit- 
tings’’ is the title of a booklet issued by 
the Erie Malleable Iron Company, Erie, 


Pa., covering the story of the ‘“Kondu-Box.”’ 
Facts concerning cost of construction are 
given, and curves showing the time in hours 
required to install conduit fittings. Illus- 
trations showing the various types. of 
“Kondu” fitings for standard applications 
are included. 

SWITCHES.—The Wadsworth Electric 
Manufacturing Company, Covington, Ky., is 
distributing two leaflets, No. 8 and No. 9. 
The first covers its channel-type class A 
switch for banked meter installations, and 
the latter covers the No. 238 switch, which 
supersedes No. 282 _ branch-circuit-type 
service switch. Illustrations showing open 
and closed views of both types of switches 
are given. 

PRECISION BALL BEARINGS.—The 
Norma-Hoffmann Bearings Corporation, 
Stamford, Conn., is distributing a booklet 
covering the Norma precision ball bearings 


(open and closed types) for fractional- 
horsepower motors. 

LIGHTING PANELBOXES.—‘Can the 
Electrical Industry Learn Anything from 


the Plumbing and Hardware Industries” is 
the title of a booklet issued by the Mutual 
Electric & Machine Company, 7610 Jos 
Campau Avenue, Detroit, in which it com- 
pares the use of the old type cut-outs and 
cut-out boxes with the tin bathtubs and 
cheap back-door locks, taking this method 
of calling attention to the use of the “Bull 
Dog’ safety “fusenters’’ to supersede the 
old-fashioned cut-outs. 

MOTOR MAINTENANCE EQUIPMENT. 

The Martindale Electric Company, box 2,- 
660, Lakewood Branch, Cleveland, has is- 
sued supplement No. 1 to catalog No. 6, 
covering its new 1925 specialties, including 
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electrical etcher, No. 13 commutator slot- 
ter, soldering transformer, armature wash- 


ing fluid, “Imperial” slip ring and com- 
mutator cleaner. 

GALVANIZED FITTINGS.—The Ohio 
Brass Company, Mansfield, Ohio, is dis- 
tributing a folder calling attention to the 
“O-B Flecto Iron,” a new malleable iron 
from which many of the “O-B” products 
are made. 





Foreign Trade 
Opportunities 





Following are listed opportunities to enter 


foreign markets. Where the item is num- 
bered, further information can be obtained 
from the Bureau of Foreign and Domestic 


Commerce, Washington, by mentioning the 
number: 

Purchase and agency 
Buenos Aires, Argentina 
batteries, flashlights, small motors, fans, 
household equipment and wiring devices; 
also radio sets and parts (No. 19,752). 

Purchase is desired in Deseronto, Cana- 
da (No. 19,682), of electric blasting caps. 

Purchase and agency are desired in Mel- 
bourne, Australia (No. 19,754), for radio 
sets and parts. 

An agnecy is 
British Columbia 
engines. 


desired in 
(No. 19,753), for 


are 


Vancouver, 
for Diesel 


desired in 
(No. 19,685), 





‘ 


Construction 
News 


Projects, Plans, Bids and Contracts, 
Contemplated or Under Way 





New England States 


WELLS, VT. — The voters have au- 
thorized the installation of street lamps. 
It is proposed to contract with the Vermont 
Hydro-Electric Corporation, Inc., Rutland, 
22 miles distant, to furnish the service. 





BOSTON, MASS.—The City Council is 
considering lighting the East Boston air- 
port, at a cost of about $25,000. 

EASTHAMPTON, MASS.—The _ FEast- 
hampton Gas & Electric Company plans 


lighting system to 
Glendale and also in the direction of 
Southampton. Twelve lamps are to. be 
installed on the College Highway. 

RUTLAND HEIGHTS, MASS.—Bids will 
be received by the United States Vet- 
erans’ Bureau, Arlington Building, Wash- 
ington, D. C., until April 20 for a refrigera- 
tion and ice plant at the local United States 
Veterans’ Hospital 89. L. HM. Trine i 
chairman of construction division. 

PAWTUCKET, R. I. — The Blackstone 
Valley Gas & Electric Company con- 
templates extensions and improvements in 
its system in this section during 1926, to 
cost about $1,200,000. An appropriation of 
$500,000 will be used for similar work at 
Woonsocket and vicinity. 

PROVIDENCE, R. I.—The Narrragansett 
Electric Lighting Company has filed plans 


to extend its electric 


for the construction of an addition to its 
mechanical and shop building on Melrose 
Street. 


Middle A tl wabir States 


ALBANY, N. Y.—Steps have been taken 
by the Broadway Business Men’s Associa- 
tion for the installation of a new lighting 
system on that thoroughfare. 

BUFFALO, N. Y.—Extensions are con- 
templated at the Millard Fillmore Hospital, 
Lafayette Avenue, to cost about $1,000,000, 


including a new maternity building clinic, 
laboratory, addition to nurses’ home, and 
power and laundry plant. 

GENEVA, N. Y. — Extensions and im- 


provements to its electric generating and 
distributing systems, to cost about $96,000, 
are contemplated by the Empire Gas & 


Electric Company. 

GREENBURG, N. Y.—Bids will be re- 
ceived by the Board of Sewer Commis- 
sioners until April 12 for construction of a 
sewer system, including pumping. station 
and three pumping units. John N. Henney, 
White Plains, is engineer. 

KANONA, N. Y.—The Village Board has 
petitioned the Town Board of Bath fur the 
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establishment of a lighting district with 
view of installing a street-lighting syst 
in the village. 

WHITE PLAINS, N. Y.—Funds to thy: 
amount of $10,000 have been voted for rv. 
pair of the fire-alarm system. 

WINFIELD, N. Y.—The New York Stat, 
Gas & Electric Corporation, Ithaca 
applied for permission to extend its tr: 
mission system to Winfield and to exercis, 
a franchise granted by the Town Board 

HAWTHORNE, N. J.—The United Piece 
Dye Works, Inc., plans to build a power 
plant at its local textile mill, to cost 
$100,000. 

ROSELLE, N. J.—The Rapid Addressing 
Machine Company, 46 West Twenty-third 
Street, New York, plans to install ¢lectric 
power equipment in its proposed plant on 
First Avenue, to cost about $200,000. Thy 
Ballinger Company, 105 North Twelfth 
Street, Philadelphia, is architect and en- 
gineer. 

BUTLER, PA.—Arrangements have been 
made by the West Penn Power Company 
Pittsburgh, with the Forged Steel Wheel 
Company, whereby it will supply electricity 
to operate the local plant of the latter 
company. To provide for this and other 
industrial demands in this section the West 
Penn company will erect a high-tension lin 
from its plant at Springdale to Butler, a 
distance of 24 miles. The cost of the line. 
with transformers and switching equipment. 
is estimated at $1,250,000. 

GROVE CITY, PA.—Plans are under 
consideration by the City Council for ex 
tensions in the municipal electric plant, to 
include the installation of an additional 
generating unit, ete. 

KITTANNING. 


a 


about 


PA.—The Kittanning 
Plate Glass Company, 509 People’s Bank 
Building, Pittsburgh, plans to install elec- 
tric power equipment in its proposed local 
sheet glass plant, to cost about $1,000,000. 
PHILADELPHIA, PA.—Bids will be re- 
ceived by the Bureau of Supplies and Ac- 
counts, Navy Department, Washington, 
ID. C., until April 6, for 300 storage bat- 
teries for the local navy yard, Schedule 
5206. 
PHILADELPHIA, 
phia Electric Company plans to erect a 
substation at Oxford and Nineteenth 
Streets, to cost about $75,000. 
PHILADELPHIA, PA.—Plans have been 
announced by the Pennsylvania Railroad 
Company for the early electrification of the 
lines between Philadelphia and Wilming- 


PA. — The Philadel- 


ton, and Philadelphia and West Chester. 
The number of miles to be electrified will 
be about 52 and the number of miles of 
track about 150. The cost is estimated at 
about $10,000,000 exclusive of new cars 
required. 

TOWANDA, PA.—Plans are under way 


by the Northern Pennsylvania Power Com- 
pany, for the erection of a transmission 
line to connect with the system of the 
North Penn Power Company, Blossbury, 
for interchange of service. Work is under 
way on a 10-mile transmission line to con- 
nect with the system of the Sayre (Pa.) 
Electric Company. 

CONOWINGO, MD.—Authority has been 
granted the Susquehanna Power Company 


to erect a 35,000-volt transmission line from 
the Maryland-Pennsylvania State Line at 
or near Broad Creek to a _ point in the 
vicinity of Shure’s Landing, together with 
necessary substations, etec., with branch 
lines across the Susquehanna River to 
points in the Eighth District of Cecil 
County. 

DEAL ISLAND, MD. — Authority has 
been granted to the Deal Island Ice Com- 
pany to extend its transmission lines into 
the Dames Quarter and St. Peters dis- 
tricts. 

STAUNTON, VA.—Plans are under way 


to place all overhead wires in the business 
section, covering ten city blocks, in under- 
ground conduits. The plans include the 
installation of ornamental lamps. 
YORKTOWN, VA. — Bids will be re- 
ceived by the Bureau of Supplies and Ac- 





counts, Navy Department, Washington, 
D. C., until April 8, for a quantity of dry 
cell batteries for the local navy yard, 
Schedule 900-519. 

WASHINGTON, D. C. 3ids will be re- 
ceived by the Chief of Engineers, United 
States Army, Washington, until April 26, 
for two 5-kw. portable gasoline electric 


generating sets (Circular 6). 
WASHINGTON, D. C.—Bids will be re- 
ceived by the General Purchasing Officer, 
Panama Canal, Washington, until April 14, 
for two generating plants, two panelboards, 
50 60-amp. switches, 30,000-ft. coppa 
weather-proof wire No. 10, 88,000-1 ge 
vanized steel conduit, 50 6-volt starting 
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and lighting batteries and other miscel- 
lanecus equipment, (Panama Circular 
1728). : 

WASHINGTON, D. C.—Bids will be re- 
ceived by the Director of the Veterans Bu- 
reau, care of the Constructing Quarter- 
master, 2236 Munitions Building, Washing- 
ton, D. C., until April 21 for construction 
of mess and kitchen, ward buildings, con- 
necting corridors, etc. Separate bids will 
be received for general construction, 
plumbing, heating, electric work, refrigera- 
tion, kitchen equipment, elevators and dumb 
waiters. 


North Central States 


ADRIAN, MICH.—The Toledo & West- 
ern Electric Railway Company plans to 
purchase a rotary converter, ete., for the 
power station at its local yards. 

BATTLE CREEK, MICH.—Plans for the 
proposed manufacturing plant to be erected 
py J. T. Murphy, include a small power 
plant. 

BAY CITY, MICH. — The Consumers 
Power Company, Jackson, is considering 
extensions and improvements in its sys- 
tem at Bay City, Harrisville, Essexville 
and Midland during 1926, to cost $285,000. 

ST. CLAIR, MICH.—The Diamond Crys- 
tal Salt Company plans to install electric 
power equipment in connection with ex- 
tensions to its plant, to cost about $850,000. 

CINCINNATI, OHIO—Plans for the 
proposed local meat-packing plant to be 
erected by the E. Kahn's Sons Company, 
415 Livingston Street, on Spring Grove 
Avenue, include a power station. A re- 
frigerating plant will also be installed. The 
entire project will cost about $1,000,000. 
Henschin & McLaren, 1637 Prairie Avenue, 
Chicago, are engineers. 

GALLIPOLIS, OHIO—Extensions and 
improvements to the street-lighting system 
throughout the city, including the installa - 
tion of ornamental lamps in certain sec- 
tions, are under consideration by the City 
Council. 

RICHMOND, IND.—Bids will be received 
by L. F. Ross, medical superintendent, 
Eastern Indiana Hospital for Insane, until 
April 12 for a 250-kva. engine-driven gen- 
erating unit, transformer, switchboard, etc., 
for hospital. Snider & Rotz, 703 Merchants 
Bank Building, Indianapolis, are engineers. 

SOUTH BEND, IND.—The Studebaker 
Corporation plans to install electric power 
equipment in the proposed addition to its 
local plant, to cost about $250,000. 

CHICAGO, ILL.—Orders have been 
placed by the Commonwealth Edison Com- 
pany for 6 miles of 132,000 underground 
cable for connection with the 132,000-volt 
overhead transmission system of the Pub- 
lie Service Company of Northern Illinois. 

CHICAGO, ILL.—Plans for a new elec- 
tric generating station on the shore of Lake 
Michigan on the Indiana side of the Indi- 
ana-Illinois State Line, to cost $25,000,000, 
have been announced by the Insull interests. 
The proposed plant will have an_ ultimate 
capacity of 1,000,000 kw. It will be owned 
and operated by the State Line Generating 
Company, which will supply power for the 
various Insull properties. 

DECATUR, ILL.—Plans are being pre- 
pared by Brooks, Bramhall & Dague, Na- 
tional Bank Building, for a power plant 
for the City and Macon County Hospital, 
North Edward Street, to cost about $150,- 
000. S. R. Lewis, 4,075 Dearborn Street, 
Chicago, is consulting engineer. 

EAST MOLINE, ILL.—Plans are under 
way by the Peoples Power _Company, 
Moline, to erect a new local distributing 
station this year, to cost about $200,000. 
The new station will also be on a circuit 
with the Moline and Rock Island plants. 

ATHENS, WIS.—The Lake Superior Dis- 
trict Power Company, Ashland, which_has 
acquired the property of the Athens Elec- 
tric Light & Power Company, plans to 
erect a transmission line from Medford, 15 
miles long, to connect the local plant with 
its main system. 

FRIENDSHIP, WIS.—The Southern Wis- 
consin Power Company, Madison, has taken 
over the system of the Friendship Electric 
Light & Power Company, which supplies 
electric service in Friendship and Adams. 
The former company plans to build trans- 
mission lines to connect these properties 
With its main system. 

KNOWLTON, WIS.—Plans are being con- 








sidered by the Consolidated Water Power 
a Paper Company, Wisconsin Rapids, for 
1e 


nstruction of a hydro-electric plant, 
Wisconsin River, near Knowlton. 
BRAINERD, MINN.—Plans are __ being 

considered by the Water and Light Board, 


on 
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for extensions and alterations in the munic- 
ipal electric plant. L. P. Wolff, Globe 
Building, St. Paul, is architect. 

GEORGETOWN, MINN. — Arrangements 
have been made by the Minnesota Electrical 
Distributing Company, Minneapolis, with 
the village officials to supply electricity 
here. The company plans to extend its 
transmission line from Perley to George- 
town and to build a distribution system 
here. 

DAVENPORT, IOW A—The Peoples’ 
Light Company plans extensions and im- 
provements in its local power plani, trans- 
mission and distributing systems, to cost 
about 336,000. Improvements are also 
contemplated in its Riverside power plant, 
to cost about $50,000. 

FORT DODGE, IOWA—Plans are being 
considered by the Fort Dodge Gas & Elec- 
tric Company for extensions and improve- 
ments in its power plant at Third Avenue 
and Second Street, to cost about $65,000; 
also for extensions in transmission and dis- 
tributing lines to cost $75,000, during 1926. 

NEW HAMPTON, IOWA—The North- 
eastern Iowa Power Company, Clermont, 
which is negotiating for the purchase of the 
municipal electric plant, plans extensions to 
transmission lines in this district. 

SIOUX CITY, IOWA—Plans are being 
considered by the Sioux City Gas & Elec- 
tric Company to extend its high-tension 
line from Storm Lake to Rutland, where it 
will connect with the line serving the Hum- 
boldt territory. The cost is estimated at 
$350,000. 

FULTON, MO.—The St. Louis Road 
Light Company, recently incorporated, 
plans to operate distributing lines from the 
city limits on the St. Louis Road. 

LOUISIANA, MO.—The Missouri Edison 
Company, Louisiana, will soon begin work 
on an 80-mile transmission system through- 
out this district. 

LOUISIANA, MO.—The Missouri Edison 
Company has been granted a certificate of 
convenience and necessity to operate elec- 
tric light plants and distribution systems 
in Louisiana and Bowling Green. 

POPLAR BLUFF, MO.—Extensions and 
improvements in the municipal electric light 
and power plant, including the installation 
of new equipment to cost about $30,000, 
are under consideration. 

SPRINGFIELD, MO.—The installation of 
ornamental lamps on South Campbell 
Avenue from Walnut to Mount Vernon 
Avenue is under consideration. 

FAIRBURY, NEB.—The City Council 
plans to purchase a 500-hp. engine, 
stokers, etc., to cost about $25,000, for the 
municipal electric plant. 

LINCOLN, NEB.—The Lincoln Public 
Service Company, a consolidation of the 
Lincoln Gas & Electric Company and the 
Lincoln Traction Company, plans improve- 
ments during 1926 to cost about $1,350,000, 
which will include uniting the two plants 
construction of new shops, etc. 





Southern States 


HALLSBORO, N. C.—Plans for rebuild- 
ing the local mill of the North Carolina 
Lumber Company, recently destroyed by 
fire with a loss of about $125,000, include a 
power plant. 

MOUNT AIRY, N. C.—The property of 
the Surry Power Company, which owns 
the power site, known as the Matthews mill, 
located on the Araret River below the town 
of Pilot Mountain, has been acquired by 
the Southern Public Utilities Company, 
Charlotte. The latter company, which has 
been granted a franchise to furnish elec- 
tricity here, plans to extend its transmission 
line to Mount Airy. 

ROCKY MOUNT, N. C.—Work will 
begin at once on the erection of a high- 
tension transmission line by the Virginia 
Electric & Power Company from Roanoke 
Rapids to Rocky Mount. The line will 
serve Enfield, Scotland Neck, Rocky Mount, 
Tarboro, Wilson, Farmville, Greenville, 
Kinston, New Dorn, Ayden, Washington 
and Williamstown. The new line will 
eventually be extended north to tie in with 
the line to Norfolk from Richmond. 

SAVANNAH, GA.-—Extensions and im- 
provements are contemplated by the Savan- 
nah Electric & Power Company to cost 
about $1,000,000. 

WAYCROSS, GA.—Extensions and im- 
provements are contemplated by the Ware 
County Light & Power Company, to cost 
about $155,000. New equipment, includ- 
ing a 500-hp. boiler, a 3,300-hp. steam 
turbine, automatic coal-handling apparatus, 
cooling tower, etc., will be installed. J. J. 
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Hynds, construction engineer, from _ the 
General Engineering & Management Cor- 
poration, 165 Broadway, New York City, 
is in charge. 

HASTINGS, FLA.—The Hastings Power 
& Light Company plans to install thirty- 
six ornamental lamps. 

NEW SMYRNA, FLA.—Bids will be re- 
ceived by the City Commissioners of New 
Smyrna until April 12 for one 600-hp. 
Diesel or semi-Diesel engine, directly con- 
nected to a 400-kw. Westinghouse gener- 
ator. Alternative bids will be considered 
on a 720-hp. engine and suitable generator. 

SEBRING, FLA.—Bids will be received 
by the Mayor and Council at the office of 
the City Clerk, until April 20 for furnishing 
material and constructing a power house, 
including a 5-ton crane, for the town of 
Sebring. Solomon-Norcross Company, 1404 
Candler Building, Atlanta, Ga., is engineer. 

TARPON SPRINGS, FLA.—Plans for the 
proposed new local plant of the J. B. Leak 
Manufacturing Company, to cost about $60,- 
000, include a power plant. ‘ 


_ BIRMINGHAM, ALA.—The Continental 
Gin Company, Birmingham, plans to install 
electric power equipment in a group of six 
new buildings, to cost about $250,000. 
GADSDEN, ALA.—Plans for the pro- 
posed local yarn mill of the Sanquoit Spin- 
ning Company, Capron, N. Y., to cost about 
$1,000,000, include a power plant. 


GULFPORT, MISS.—Plans have 
nounced by the officials of the Mississippi 
Power Company for the establishment of a 
large hydro-electric System, involving an 
ultimate expenditure of $70,000,000. The 
system will be built around the present 
property of the company and will be con- 
nected by 963 miles of main transmission 
line. Included in the project is the con- 
struction of a dam and power plant at the 
Mississippi-Alabama boundary line below 
Muscle Shoals, to cost $20,000,000, and the 
acquisition of small independent utilities 
now operating in the territory. 

ISOLA, MISS.—Bids will be received by 
the City Council until April 13 for exten- 
sions and improvements in the municipal 
electric light plant and waterworks, in- 
cluding new equipment. Henry A. Mentz, 
Citizens’ Bank Building, Hammond, La., is 
engineer. 

LAUREL, MISS.—Plans for the proposed 
plant of the Laurel Hollow Tile Manufac- 
turing Company, include a power plant. 

COTTER, ARK.—The City Council has 
granted Wyatt Wolf, Mountain Home. a 
franchise to build and operate an ‘electric 
plant here. Mr. Wolf, it is understood, 
contemplates extending a transmission line 
to Gassville, 3 miles from Cotter. 


NEW ORLEANS,—LA.—Bids will be re- 
ceived by the Board of Port Commissioners, 
New Court House, until April 20 for marine 
leg unloader, with 1,000 lineal ft. of belt- 
ing, eight ball-bearing electric motors, from 
15 to 40 hp., etc., at Stuyvesant docks. 

HUGO, OKLA.—Arrangements are being 
made by the Oklahoma Power Company, 
Okmulgee, for the installation of a 1,000- 
kw. generating unit at its local plant. 
Orders, it is understood, have been placed 
for the machinery. 


QUINLAN, OKLA.—The City Council has 
granted Mr. Hobson and others of Quinlan, 
a franchise to construct and operate a 
power plant, and also to erect a _ trans- 
mission line, to cost about $75,000. 

SPARKS, OKLA.—The Chandler Electric 
Company, which has been granted a fran- 
chise to furnish electricity here, plans to 
erect a transmission line from Chandler 
to Sparks, a distance of 5 miles. 

COLEMAN, TEX.—The construction of 
a large pumping plant in the Dibrell oil 
field near Coleman, building dam across 
Ranch Creek, and 9 miles of pipe line from 
Pioneer, to cost about $600,000, is under 
consideration by the Prairie Pipe Line 
Company. 

FREDERICKSBURG, TEX.—tThe elec- 
tric plant of the Citizens’ Light & Power 
Company has been acquired by W. G. Swen- 
son of Abilene. The new owner plans ex- 
tensions to the plant, including new equip- 
ment. 

LLANO, TEX.—Plans are being con- 
sidered by the Texas Power & Light Com- 
pany, Dallas, for the construction of a 
power plant to supply electricity in the 
granite fields in surrounding territory. 

NEWTON, TEX.—Preliminary plans are 
being prepared by J. I. Miller and associates 
for water, ice and electric plants, to cost 
about $100,000. 

PLAINVIEW, TEX.—Plans are under 
way by the Texas Utilities Company, 
Plainview, for the construction of a new 
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electric generating pant here. The first 
unit will include ve 1,250-hp. engines. 


Provision will be made for the installation 
of six additional units of the same rating. 


SAN ANGELO, TEX.—Plans are under 
way by the West Texas Utilities Company 


for extensions and improvements to its 
local plant, to cost about $800,000. New 
equipment, including a 6,250-kva._ Allis- 
Chalmers turbine and a battery of three 


new steam boilers will be installed. 


Pacific and Mountain 
States 


ELL, WASH.—The Puget Sound 
Power & Light Company, Seattle, has ap- 
plied for a franchise to furnish electricity 
here. The Commissioners of Grays Harbor 


PE 


County have granted the Puget Sound 
Power & Light Company a franchise to 
erect transmission lines on the Wenzell 


Road, near Elma. 

SEATTLE, WASH.—The Puget Sound 
Light & Power Company plans mechanical 
service and equipment building here, to 
cost about $175,000. 

EUGENE, ORE.—The City Council has 
authorized the installation of a new street- 


lighting system on Ninth Avenue from 
Blair Street to the line of the Southern 
Pacific Railroad. 


Plans are under way 
to install ornamental lamps on _ North 
Michigan Avenue, between East Washing- 
ton Street and the north city limits, and on 
East Orange Grove Avenue, between North 
Wilson Avenue and North Allen Avenue. 

POMONA, CAL.—Plans for the proposed 
mill for the manufacture of wrapping paper, 


PASADENA, CAL. 











to be erected by Fritz O. Fernstrom, 534 
Eldorado Street, Oakland, to cost about 
$100,000, include a power plant. 

SAN BERNARDINO, CAL.—The Board 


of City Trustees plans to install ornamental 
lamps on Deodar Street from Twenty- 
first Street to Highland Avenue, using con- 
crete standards. 

SAN FRANCISCO, CAL.—Plans_ are 
being considered by the city of San Fran- 
cisco and San Francisco County for the 
installation of 150 fire alarm boxes in vari- 
ous sections. M. M. O'Shaughnessy is city 
engineer. 

SAN MARINO, CAL.—Bids will be re- 
ceived by the City Clerk until April 14, for 
ornamental lamps on Monterey Road from 
El Molino to Oak Knoll Avenue. 

HAVRE, MONT.—Bids will soon _ be 
asked by the City Council for the installa- 
tion of an improved lighting system in dis- 
tricts Nos. 107 and 108, 90 standards and 
170 standards respectively. A. Sandquist 
is engineer. 

LOVELL, WYO.—The City Council plans 





to install an ornamental lighting system 
in the downtown district. 
COLORADO SPRINGS, COL.—The con- 


struction of a hydro-electric plant, to cost 
about $20,000, to supply electricity to the 
Broadmoor district of Colorado Springs is 
under consideration by Spencer Penrose. 


COLORADO SPRINGS, COL. — The 
Broadmoor-Cheyenne Mountain Company, 
Mining Exchange Building, will build a 


transmission line from Stratton Park to the 
summit of Cheyenne Mountain. 

COLORADO SPRINGS, COL.—Bids will 
soon be asked by the Board of Trustees, 
Colorado School for the Deaf and Blind, for 
a steam-operated electric power plant, for 
service at the institution, to cost about $50,- 
000. Thomas D. Hetherington, Colorado 
Springs, is architect. 

OAK CREEK, COL.—The Colorado Utili- 
ties Corporation, recently incorporated by 
Chicago interests, has acquired the electric 
plants at Oak Creek, Steamboat Springs, 
Hayden and Craig, on the Denver & Salt 
Lake Railroad. The new company, it is 
said, proposes to erect a power house in this 


coal and oil district, to develop about 
30,000 kw. 
Canada 
MILTON, ONT.—Arrangements have 
been made whereby the Hydro-Electric 
Power Commission of Ontario will extend 


its service 
districts. 

CAP DE LA MADELEINE, QUE.—The 
Shawinigan Water & Power Company, 
Shawinigan Falls, plans to extend its trans- 
mission line to Cap de la Madeleine, a dis- 
tance of about 6 miles. The cost is esti- 
mated at about $40,000. 


to the Kilbride and Lowville 





ELECTRICAL WORLD 








Electrical 
Patents 


Announced by U. S. Patent Office 





(Issued March 2, 1926) 


ELEcTRIc SwITcH; R. H. Olley, 

App. filed Dec. 4, 1923. 
In which the switch arm or arms are 
not only brought into and out of en- 
gagement with the switch contacts by a 
quick-break action, but are also brought 
into and out of engagement with the 
contacts and especially into engagement 
therein by a wiping movement whereby 
the contacting surfaces are cleaned. 

1,575,211. Evectrric Heater; A. Kempston 
and G. J. Henry, San Francisco, Cal. 
App. filed April 2, 1925. Adapted to the 
heating of rooms by convection as well 
as by radiation, either by positioning the 
heater in the wall or by mounting it as a 


1,575,179. 
Syracuse, N. Y. 


movable or stationary structure within 
the room. 
1,575,469. ELEcTRIC SWITCH; E. Water- 


bury, Caldwell, N. J. App. filed Jan. 27, 
1923. Wherein the breaking of the cir- 
cuit through the switeh will be rendered 
more safe and sure than heretofore by 
the use of a member of insulating ma- 
terial which may be projected between 
co-operating contacts of the switch for 
separating said contacts and insulating 
the contacts with respect to each other, 
and wherein the separating member will 
be automatically locked at the end of its 
throw in opposite directions for main- 
taining the switch open or closed. 

1,575,484. INSULATOR BRACKET; H. E. 
Hoenig, East Liverpool, Ohio. App. filed 
Dec. 5, 1922. For use in ‘supporting in- 
sulators for electrical wiring and _in- 
stallation, wherein all the parts, including 
the screw or screw shank or other fast- 
ening means whereby attachment of the 
bracket to a supporting object may be 
effected, are assembled at the factory or 
point of construction and reach the con- 
sumer in the assembled form. 

1,575,536. INTERMITTENT ELECTRIC MAKE- 
AND-BREAK DEvIcE; H. C. Bunting, Seat- 
tle, Wash. App. filed April, 16, 1923. 
Which are intended to control an electric 
current by producing intermittent makes- 
and-breaks therein; designed for use as a 


fiasher for the control of circuits in elec- 
tric signs. 

1,575,563. CARTRIDGE FuSE; F. A. Feld- 
kamp, Newark, N. J. App. filed Feb. 
20, 1924. Blade type, renewable. 

1,575,571. TRAFFIC SIGNAL; A. M. Gray, 
Newport News, Va. App. filed Feb. 21, 
1921. Street traffic director. Means for 
giving the signals by a system of lights 
furnished by electric lamps, the current 


to which is controlled by an 
from a switchboard. 

1,575,585. EXTERNALLY OPERATED CURRENT- 
CONTROLLING DEVicE; B. C. King, Brook- 
lyn, N.Y. App. filed June 25, 1924. 
Safety switch. 


(Issued March 9, 1926) 


TERMINAL FOR ELECTRICAL Con- 
puctTors; N. W. Stratford and L. Ponde- 
lick, Chicago, Ill. App. filed Nov. 22, 
1923. <A one-piece clip of sheet metal 
comprising a pair of flexible jaws and 
a tongue for connection to a_ contact, 
and a soft-metal sleeve fitting between 
the jaws and compressible thereby to 
force it into firm contact with the clip 
and the conductor wire, the slip having 
one or more perforations therein into 
which the soft metal will be forced when 
the jaws are contracted, to lock the 
sleeve and clip positively together. 


operator 


1,575,656. 


1,575,660. Moror HovusInG; J. Teipel and 
W. F. Exner, St. Louis, Mo. App. filed 
Oct. 26, 1922. Particularly adapted for 


use on electric storage-battery mine loco- 
motives and constructed in such a way 
that it is practically impossible for a 
flame produced by an explosion inside of 
the housing to escape therefrom and 
ignite a gas leak in a mine. 

1,575,701. Evectrric Gas DiscHARGE TUBE 
FOR PHOTOGRAPHIC SOUND RECORDING; H. 
G. Matthews, London, England. App. 
filed July 10, 1923. A source of sound- 
varied light for use in effecting a record 
on a sensitive firm, 

1,575,729. ALTERNATING-CURRENT Moror; 
H. Weichsel, St. Louis, Mo. App. filed 
May 15, 1924. Multipolar synchronous 
and asynchronous alternating - current 
motor which has a commuted winding 
for producing an exciting electromotive 
force. The invention comprises connec- 
tions and _ relations of windings and 
brushes which avoid the use of cross- 
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connectors between brushes of like polar- 
ity and prevent cross-currents that would 
develop in machines of this type if such 
eross-connector were used and would ad- 
versely affect commutation and increase 
internal losses. 


1,575,736. PROTECTIVE APPARATUS; N. J, 
Conrad, Wilmette, Ill. App. filed May 
24, 1920. Self-contained unit for the 


protection of sub-circuits which are taken 
off the high-tension transmission lines 
and which sub-circuits are utilized to 
supply power to farms or other users 
adjacent to the right of wie. 

EVICE; ¢. C 


1,575,747. SPEED GOVERNOR ; 
Farmer, Pittsburgh, Pa. App. filed Feb. 
25, 1922. To open and close an electri 
circuit. 

1,575,815. CoveR FoR ELEcTRIC Sockets; 
J. C. Carlson, Tulsa, Okla. App. filed 
May 3, 1924. Attachable elastic non- 
conducting cover for metal socket. 

1,575,837. ELectric SwItcH; W. Ile, Jack- 
son, Mich. App. filed May 26, 1925. 


Of the toggle type. 

1,575,838. ELECTRICAL CONNECTOR; W. Ile, 
Jackson, Mich. App. filed Aug. 18, 1925. 
Adaptable to vacuum cleaners. 

1,575,857. CROSSING SIGNAL; G. S. Mat- 
thews, Kansas City, Mo. App. filed Feb. 


13, 1922. An illuminated signal for the 
control of traffic at street intersections, 
and in which one or more signals may 


be controlled from a single point. 


1,575,876. AUTOMATIC SUBSTATION; V. E. 
Thelin, Chicago, Ill. App. filed June 25, 
1921. Adapted for use in power and 


traction systems having substations fed 


from high-tension alternating-current 
transmission lines and delivering direct 
current to the distribution system. Sys- 


tem of control apparatus adapted to ren- 
der a substation or its equivalent entirely 
automatic; to provide such a_ system 
adapted both to start up and shut down 
a substation without the presence o1 
assistance of anv attendant whatever: 
to provide such a system adapted to bs 
responsive to any predetermined govern- 
ing factor, as for instance a time clock, 
the line voltage, current load or any 
desired combination of these or other 
factors; to provide also in such a sys- 
tem automatic means to insure correct 
polarity on the secondary or direct-cur- 
rent side of the rotary converter before 
it is connected to the distribution system, 
and to provide and correlate the neces- 
sary apparatus, mechanism and_ appli- 
ances for such a_ system adapted to 
effect the control desired. 

1,575,981. Power PLANT; A. D. Ferguson, 
Oak Park, Ill. App. filed Feb. 8, 1922 
For the generation of compressed air and 
electric current in mines. 


1,575,992. LOCKING LAMP; H. Hubbell, 
Bridgeport, Conn. App. filed March 26, 
1925. Which may be readily attached 
to a lamp socket, but which when_ in 


place cannot be removed from the socket 
without rendering the lamp useless. 
1,575,994. LEAD-IN WIRE AND GAs-TIGHT 
SEAL AND METHOD OF MAKING THE SAME; 
Cc. A. Laise, Toledo, Ohio. App. filed 
Nov. 9, 1923. For use in incandescent 
electric lamps, gas-filled lamps, mercury 
rectifiers and similar apparatus. 
1,576,002. ELectric Motor; G. F. Packard, 
Wilkinsburg, Pa. App. filed March 13, 
1923. Of the induction type, are sult- 
able for light power applications; having 
a rotor that is constructed to provide 
definite paths for magnetic flux and eddy 
currents traversing it, and having por- 
tions of different magnetic reluctance. 
1,576,036. SAFETY -SwiItcH MECHANISM; 
C. B. Coates, Cleveland, Ohio. App. filed 
May 20, 1924. Locking control for 
switches for electrical machines, partic- 
ularly of the portable or hand-tool type. 
1,576,092. INDUCTION METER; E. P. Church, 
Lynn, Mass. App. filed Nov. 9, 1923. 
For use on a variable-frequency system 
as in ship propulsion. 
1,576,100. REGULATING 
Pankow, Germany. App. filed May 12, 
1923. Which includes a dynamo-electri¢ 
machine adapted to control the condition 
to be regulated and a vibratory regulator 
of the “Tirrill” type for controlling the 
excitation of the machine; to provide 
an increase in the range of regulation 
1,576,102. TERMINAL CONNECTION FOR ELEC- 
TRICAL APPARATUS; L. W. Downes, Prov- 
idence, R. I. App. filed Feb. 14, 1922. 
For high-potential electrical apparatus 
whereby conductor wires or cables ma) 
be connected detachably thereto. A ter 
minal extending through the casing 
thereof and so anchored therein through 
insulation that no mechanical stresse* 
imposed thereon in use can be trans- 
mitted to the apparatus within the cas- 
ing. A detachable connection for elec 
trical apparatus which shall permanently 
maintain its insulative properties | irré- 
spective of the various heat and moisture 
conditions to which it mav be subiected- 


System: R. Dietz, 








ApRIL 3, 1926 


ELECTRICAL WORLD 


Business Facts for Electrical Men 


Selected Statistics Presented Graphically for 
the Use of All Interested in Analyzing the 
Trend of the Electrical Business 


14,000,000 Kva. Added Since the Close of the War 


— IST every industry has some 
type of performance data which 
indicates the progress of that indus- 
try in great detail. In some instances 
it is the value or quantity of the 
manufactured product, in others it is 
the raw products used in manufac- 
still 


amount of power used or the power 


ture, and in others it is the 











5,923, 760 Kva 


2,721, 773 Kva. 








927, 000Kva. 





637,977 Kw. 
476,240 Kw. 





1,564,997, Kva, 


3,209,225 Kva. 
1902 


1908 


6,400,000 Kva. 
1913 





rating of the machinery used in the 


manufacture of the product. 
r 1 . . . 
he electric light and power in- 
dustry indicators of 


has several 


progress—output, revenue, custom- 
ers, financing—-but these items are 
merely a reflection of the rating of 
the generators installed in the cen- 
tral of the The 


generator is the heart of the indus- 


stations nation. 


try. Eliminate it from the industry 


and the industry will cease to 
function. 

During the past twenty-three 
years the generator rating of the 


electric light and power plants of the 


The Present Installed Generator Rating 
Is Seventeen Times Greater 


than in 1903 


Ee] Rating of alternating current generators 
4 Rating of direct current generators 








January ft 


country has increased seventeen 
times, or from 1,564,997 kva. at the 
opening of 1903 to approximately 
26,200,000 kva. at the opening of 
1926. ‘Today there are operating 


companies,in the country which re- 


port an installed generator rating of 
over half the total rating of all the 
plants in 1903, and one operating 
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system reports an aggregate installed 
generator rating of over two-thirds 
the total rating of all plants in 1903. 
Since the war ended approximately 
14,000,000 kva. 
to the generator installation of the 
That is, the 
rating which has been added since 


has been added 


industry. generator 
the war is considerably greater than 
the installed generator rating at the 
end of the war. ‘These figures in- 
dicate to some considerable degree 
why the electric light and power in- 
dustry has found it necessary to bor- 
row over five billion dollars since 
the opening of the present decade. 















The trend toward centralization 
of management and the extensive 
interconnection of transmission sys- 
tems which has taken place during 
the past five years has in some ways 
affected the generator rating added 
to the industry each year. Through 
interconnection and mergers of com- 
pany systems the industry has grad- 
ually arrived at the point where, 
through the operation of the super- 
type of additional 
power is available which calls for 


power system, 
increased attention to the distribu- 
tion of that power to the ultimate 
consumer. Mass production and a 
gradually increasing load factor are 
bringing the utilization of the gener- 
ators in the central-station plants 
nearer to the maximum, although 
the present average power factor of 
the country—52 per cent— indicates 
that the industry has a long way to 
go yet in this direction. But inter- 
connection has unquestionably cut 
down the number of small inefficient 
generating plants, substituting there- 
for energy from centrally located 
superpower plants. 

While the remainder of the dec- 
ade will probably not witness the 
same degree of growth in the indus- 
try as has been recorded during the 
first half, yet the next four years 
should record an increase of at least 
8,000,000 kva. in generator rating, 
bringing the total generator rating 
at the end of the decade very close 


to 34,000,000 kva. 


Most of the data for statistics in the 
ELECTRICAL WoRLD are gathered by it 


from original sources. Privilege is 
freely given to readers of the ELEc- 
TRICAL WorLpD to quote for use these 


statistics for any legitimate purpose. 
While there is no requirement that the 
source of data be given, yet it would 
help the ELectrRIcAL WoRLD in obtaining 
and compiling further basic information 
if those who make use of these statis- 
tics would give credit to the ELEcTRICAL 
WORLD. 
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Present Trend Toward 
Centralization of Management 
Reflected in 
Decreased Number of 
Operating Companies 
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The Industry Concentrates 
HERE are many causes under- result of the trend of the past few years yet further the economic and social 


lying the present stability of the 
electric light and power industry. A 
careful study, however, will show that 
few of them have contributed more to 
its present high position than the untir- 
ing efforts of the industry’s engineers 
and executives to eliminate inefficient 
methods of operation and loss of elec- 
trical efficiency. Few industries have 
accomplished more in the interest of the 
ultimate consumer through improved 
and operating methods 
which cut the cost of energy production 
and distribution. What other industry 
can boast of the fact that the actual 
cost of the manufactured product to 
the consumer has been reduced by over 
time 


machinery 


two-thirds, while at the same 
through more efficient appliances the 
actual value of the product has been 
fifteen times? The 


amount of illumination which a dollar 


increased by 


will buy has increased from 1,115 can- 
dle-hours in 1913 to 16,500 at present. 

But in addition to the immediate 
benefits in the way of lower cost the 
today is better 
served than ever before, and this sta- 
bility of service is destined to reach an 
even higher plane of perfection as the 


electrical consumer 


in the direction of centralization of 
control. 

The first forty years’ history of the 
electric light and power industry was 
largely one of meeting the immediate 
requirements of those who demanded 
energy from the local distribution lines. 
Practically every company had more 
than it could do to supply the demands 
of customers, and but little salesman- 
ship was necessary on the part of the 
power engineer. As a result operating 
companies sprang up in every city or 
town of any size, and these companies, 
except in the more populous sections, 
were entirely independent of other 
electrical companies. ‘The end of the 
World War, therefore, found the in- 
dustry largely made up of operating 
companies which had no co-ordinated 
relationship to the industry as a whole. 

The present decade opened up a new 
trend in central-station development. 
Operating executives came to realize 
that in interconnection and centralized 
control, with their resulting mass pro- 
duction, the elimination of the small, 
inefficient plants and greater financial 
and managerial resources, lay the an- 
swer to the problem of strengthening 


structure of the industry. ‘This trend, 
which started in 1919, has gone for- 
ward on an ever-increasing scale, and 
in 1925 almost six hundred companies 
with a capitalization of over two billion 
dollars were involved in mergers. 

of this trend toward 
centralization of control in so far as 


The result 


the number of operating systems is con- 
cerned is indicated in the accompanying 
diagram. At the opening of 1919 the 
Census reported 6,542 operating com- 
panies. By the opening of 1923 the 
Census reported that this total had 
been reduced to 6,325, the 
McGraw Central Station 
just issued, indicates that the opening 


and 
Directory, 


of 1926 found this figure still further’ 


reduced to 5,235 companies. ‘That 1s, 
within the past seven years the number 
of operating companies has been re- 
duced by 1,307. 

The industry is becoming more com- 
pact. It is eliminating the small, inefh- 
cient plant, with its unreliable service, 
and substituting therefor all the bene- 
fits of mass production, a better class of 
management and financial connections 
which lead to the money marts of the 
nation. 
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